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ABSTRACT
People age 65 years and older are the fastest growing segment of the United
States population. As the older population increases, the risk for injury also increases.
Use of alcohol is a major contributing risk factor for unintentional injury and death. The
problem is that despite the fact that alcohol use is one of the major causes of
unintentional injury and death in trauma centers, most trauma centers do not routinely
screen patients for alcohol problems and provide intervention when needed. A descriptive
correlational methodology was used to identify and compare the characteristics and
hospital outcomes of older trauma patients who tested positive at the time of admission
with those who did not. The convenience sample included 883 patients age 65 years and
over who presented to the emergency department of multiple health care facilities. The
theoretical base used was the Neuman Systems Model. Data analysis consisted of
existing trauma registry data for the 2004 calendar year from six level II trauma centers
located in a rural Upper Great Plains state. Variables investigated were alcohol status,
age, gender, ethnicity, type of insurance, mechanism of injury, injury severity, hospital
and intensive care unit length of stay, and discharge disposition. The findings identified
4.2% were tested for alcohol; 45.9% were alcohol positive (AP) and 54.1% were alcohol
negative (AN). Alcohol prevalence was 1.9%. Blood alcohol levels ranged from 10 to
400 mg/dl; 76.5% were greater than 80 mg/dl. Statistical analysis demonstrated no
sociodemographic differences between the alcohol groups and alcohol use had no effect
xiv

on the injury-related outcomes of AP older trauma patients. However, a significant
correlation was found between injury severity and discharge disposition in the AN group.
It is apparent from the results o f this study that health care providers do not routinely
screen older trauma patients. This study provides compelling evidence that routine
alcohol screening needs to be done on all older trauma patients at the time o f admission.
Further study with a larger sample size is recommended to investigate whether or not
alcohol use has an effect on the injury-related outcomes o f older trauma patients admitted
to level II trauma centers.
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CHAPTER I
INTRODUCTION
This research study is entitled Alcohol Use and Injury-Related Outcomes in Older
Rural Trauma Patients. A descriptive, correlational and retrospective design was selected
for this study. The study involves data analysis o f existing trauma registry data from six
level II trauma centers in a rural Upper Great Plains state (Great Plains-Wikipedia).
Relative to this study the independent variable is alcohol status and the dependent
variables are mechanism o f injury, injury severity, intensive care unit length o f stay, total
hospital length of stay, discharge disposition, and type of insurance. The theoretical
framework for this study was the Neuman Systems Model (NSM).
The background includes a general overview of trauma and trauma care systems,
a discussion on alcohol and its relationship to trauma in the general population and the
older population aged 65 years and over. The remainder o f the chapter identifies the
statement o f the problem, purpose, theoretical framework, research questions, research
hypotheses, definition of terms, assumptions, limitations, and the significance o f the
study to nursing.
Trauma is a Greek work meaning wound, and is used interchangeably with the
word injury (McQuillan, Von Rueden, Hartsock, Flynn, & Whalen, 2002). Trauma
occurs when there is damage to human tissue and/or organs resulting from the transfer of
some form of energy from the environment to a human host (Emergency Nurses
1

Association, 1995; McQuillan, Von Rueden, Hartsock, Flynn, & Whalen, 2002).
Consequently, an injury occurs when the energy is greater than the body’s resilience
(Emergency Nurses Association, 1995). Unintentional injury, often times referred to as
“accident” is both predictable and preventable (Emergency Nurses Association, 1995).
In the United States, unintentional injuries, for all age groups combined, is the
fifth leading cause of death surpassed only by deaths from cardiovascular disease, cancer,
cerebrovascular disease, and chronic obstructive pulmonary disease (National Safety
Council, 2004). Unintentional injuries are the leading cause o f death among children,
adolescents, and young adults aged 1 to 44 and the fifth leading cause of death in those
65 years of age and over (Moore, Feliciano, & Mattox, 2004; Zautcke, Coker, Morris, &
Stein-Spencer, 2002). Furthermore, the National Safety Council report (2004) identified
motor vehicle crashes, falls, ingestion, drowning and bums as the primary causes of
unintentional injury.
Trauma or injury continues to be a major health care problem and creates a
significant resource and expenditure demand on health care services. In 2002,
approximately 2.7 million people were hospitalized for non-fatal injuries and about 39.2
million people were treated in hospital emergency departments (National Safety Council,
2004). An additional 11.1 million go to outpatient departments and 99.8 million to
ambulatory care centers for treatment o f injuries (National Safety Council, 2004).
Injuries account for approximately 8% o f all hospital discharges and 37% of all
emergency department visits (Moore, Feliciano, & Mattox, 2004). Total costs associated
with both fatal and nonfatal unintentional injuries in 2003 amounted to $607.7 billion.
These costs include wage and productivity losses, medical expenses, administrative
2

expenses, vehicle damage costs, uninsured employer costs, and fire losses (National
Safety Council, 2004). Overall total lifetime costs associated with fatal and nonfatal
injuries is estimated at $260 billion dollars per year (Moore, Feliciano, & Mattox, 2004).
Unintentional injuries are preventable. In an effort to reduce overall costs associated with
the morbidity and mortality o f unintentional injuries, comprehensive trauma care systems
were developed (McQuillan, Von Rueden, Hartsock, Flynn, & Whalen, 2002; Moore,
Feliciano, & Mattox, 2004).
The thrust for trauma care system development to reduce death and disability in
the injured patient originated from the whitepaper report published in 1966 entitled,
Accidental Death and Disability: The Neglected Disease o f Modern Society (McQuillan,
Von Rueden, Hartsock, Flynn, & Whalen, 2002; Moore, Feliciano, & Mattox, 2004). In
1973, the United States government passed the Emergency Medical Services Systems
(EMSS) Act. The EMSS Act contained guidelines to assist health care professionals in
establishing comprehensive, area-wide, and regional Emergency Service programs
(McQuillan, Von Rueden, Hartsock, Flynn, & Whalen, 2002). Later, in 1990, the
Trauma Care Systems Planning and Development Act was signed into law as Public Law
101-590. This law provided federal funding to develop emergency and trauma care
systems throughout the United States. According to Mami, Mulins, MacKenzie,
Jurkovich, and Mock (1999), hospital trauma care systems were set up to provide a
multidisciplinary system response to severely injured patients from the time of injury
through the provision o f definitive care. Several studies have shown that hospital
mortality for seriously injured patients are reduced with increasing commitment to
trauma resources and expertise (Jurkovich, 2000; Mann, Mulins, MacKenzie, Jurkovich,
3

& Mock, 1999; Rogers, Osier, Shackford, Martin, Healey, & Pilch, 2001). Panel studies
found a 50% reduction in preventable death rates in trauma centers (Mann, Mulins,
MacKenzie, Jurkovich, & Mock, 1999). Other population-based studies demonstrated a
15% to 20% reduction in preventable death rates in states with formal trauma care
systems (Rogers, Osier, Shackford, Martin, Healey, & Pilch, 2001). The results of a more
recent study comparing the mortality rates o f injured patients in trauma centers to non
trauma centers demonstrated that overall risk for death is significantly decreased when
care is provided in a trauma center (MacKenzie, Rivara, Jurkovich, Nathens, Frey,
Egleston, Salkever, & Scharfstein, 2006).
Formal trauma care systems are especially needed in states where the majority of
the population lives in rural areas. Seriously injured patients in rural areas are transported
from a small community hospital to a large hospital with a fonnal trauma care center to
provide definitive care o f the more seriously injured patients and to ultimately decrease
mortality from traumatic injuries (Rogers, Osier, Shackford, Morrow, Sartorelli, Camp,
Healey & Martin, 2001; Rogers, Shackford, Hoyt, Camp, Osier, Mackersie, & Davis,
1997; Rzepka, Malangon, & Rimm, 2001). One study showed that death rates following
trauma are inversely related to population density (Baker, Whitefield, & O ’Neill, 1987).
Prompt patient transport to the closest trauma care facility is central to the whole trauma
care concept.
Trauma centers provide a systematic approach to the care of the trauma patient
and provide significant resources to support personnel and services necessary to provide
emergent care for the more seriously injured patients. The essential elements of a trauma
system are access to care, prehospital care, hospital care, and rehabilitation. Additional
4

components are prevention, disaster planning, patient education, research, and financial
planning (Moore, Feliciano, & Mattox, 2004). The Committee on Trauma o f the
American College of Surgeons (1999) has established guidelines for optimal care of
injured persons treated at trauma centers and systems o f care. Depending on available
resources, trauma centers can be designated as level I, II, III, and IV. The highest level,
level I and level II trauma centers, are expected to have resources available to provide
definitive trauma care to severely injured patients (Committee on Trauma, 1999).
A level II trauma center is a hospital that provides initial definitive trauma care
regardless of severity o f injury, but may not be able to provide the same comprehensive
care as a Level I trauma center and does not have trauma research as a primary objective
(Committee on Trauma, 1999). According to Moore, Feliciano, and Mattox, (2004),
approximately 15% of all trauma patients will benefit from the trauma resources and
expertise available in level I and II trauma centers. Effective trauma programs focus on
injury prevention based on data relevant to injuries and what primary, secondary, and
tertiary prevention interventions will reduce injury occurrence and reoccurrence
(Committee on Trauma, 1999). Identification o f characteristics and risk factors of highrisk or vulnerable groups, development of strategies to change behaviors through
education or public policy may have the greatest influence on trauma in a community,
and ultimately mortality (Moore, Feliciano, & Mattox, 2004).
Use of alcohol is considered a major contributing risk factor for unintentional
injuries and death in the United States. It has been identified that alcohol is the most
frequent underlying cause of injury and is by far the most commonly detected substance
among trauma patients of unintentional injuries (Soderstrom, 1994: Soderstrom, Smith,
5

Dischinger, McDuff, Hebei, Gorelick, Kems, Ho, & Read, 1997). Although unintentional
injury primarily affects adolescents and young adults, there is a segment o f the trauma
population that is represented by the older age group.
Approximately 35 million people or 12.4% of the total United States population
are over the age o f 65. This represents the fastest growing segment and it is estimated that
by 2030 this age group will double in size to over 70 million people and represent about
20% of the United States population (Benshoff, Harrawood, & Koch, 2003). The growth
in this segment o f the population is partly due to recent advances in medicine that have
added years to longevity. Some of these advances include antibiotics, cardiovascular
intervention, surgical techniques, and life style modification interventions that encourage
healthy living (Mandavia & Newton, 1998; Richardson, 2003). Improved medical and
long term nursing care has also contributed to longevity (Grossman, Scaff, Miller, Reed,
Hoey & Anderson, 2003). According to Newton (2001), the average life expectancy is
now 76.5 years.
As the older population increases, the risk of exposure to injuries also increases.
Several sources indicate that approximately 15% o f all emergency department visits were
made by individual’s age 65 and older. By the year 2020, this number is expected to
increase to 25% as the baby boomers reach senior status (Richardson, 2003). Depending
on geographic location, the older population constitutes 4% to 8% o f trauma admissions
and 23% o f total hospital trauma admissions (Grossman, Scaff, Miller, Reed, Hoey &
Anderson, 2003; Richardson, 2003). Trauma is the fifth leading cause of death in those
age 65 years and over and constitutes 25% o f all trauma deaths (Moore, Feliciano &
Mattox, 2004; Newton, 2001). Alcohol is known to be a factor in up to 14 % of
6

Emergency Department visits by the older adult and 10% to 14% o f trauma admissions
(Richardson, 2003 & Schiller, Knox & Chleborad, 1995). The older adult population
accounts for one-third of all healthcare costs and one-quarter o f all hospital costs on
trauma (Moore, Feliciano & Mattox, 2004).
In general, trauma in the older trauma population is associated with increased
morbidity, mortality and prolonged hospitalization (McKevitt, Caivert, Alex, Simons,
Kirkpatrick, Appleton & Brown, 2003). Age related changes in physiology o f the older
individual predispose to greater levels o f trauma and poorer trauma outcomes (Moore,
Feliciano & Mattox, 2004; Schiller, Knox & Chleborad, 1995). The risk for trauma and
negative outcomes are increased in patients impaired by alcohol. This risk is even greater
in the older population where small amounts o f alcohol may result in significant injury,
especially when compounded by medication side effects, preexisting chronic diseases,
and limited physiologic reserve (Zautcke, Coker, Morris, & Stein-Spencer, 2002). The
most frequently identified mechanisms of injury are motor vehicle crashes, falls, and
pedestrian-vehicle collisions. The injury severity sustained by the older adult varies.
Normal age related changes influences the older adults’ physiologic reserve and
predisposes the older trauma patient to prolonged hospitalization and increased morbidity
and mortality. An intervention is needed to identify alcohol problems in the older trauma
victim at the time of initial admission to the trauma center.
Currently, most trauma centers do not screen patients for alcohol problems and
the provision for counseling is even more rare. In a survey o f trauma surgeons, only 19%
indicated that they routinely screen trauma patients for alcohol (Gentitlello, Villaveces,
Ries, Nason, Daranciang, Donovan, Copass, Jurkovich, & Rivara, 1999). Further,
7

Soderstrom, Dailey, and Kems (1994), reported that 38% o f trauma centers do not
routinely screen for the presence of alcohol. In a more recent survey, it was found that
25% of trauma centers are now using formal screening tools to screen patients for the
presence of alcohol (Schermer, Gentilello, Hoyt, Moore, Morre, Rozycki, & Feliciano,
2003). Although the prevalence of alcohol problems among the older population is higher
in health care settings, alcohol problems are often overlooked, misdiagnosed or treated
inappropriately (Adams & Cox, 1995; NIAAA, 1998; Stinson, Dufour & Bertolucci,
1989). It is estimated that three million people over the age of 65 abuse alcohol and only
15% receive any type o f intervention or treatment (Krach, 1998). Studies show that older
problem drinkers are at least as likely as younger problem drinkers to benefit from
alcohol intervention and treatment (Atkinson, Beresford, Campbell, & Finlayson, 1996).
Identification of alcohol use in the older trauma patient at the time o f initial admission
presents an opportunity for health care providers to implement intervention strategies to
prevent long term alcohol dependence, subsequent readmission for recurrent injuries,
decrease health care costs, improve overall quality of life, and decrease morbidity and
mortality.
In summary, the increasing proportions in the older population, the trend in
increasing life expectancy and the increased exposure to injuries warrant attention to
alcohol problems and its relationship to trauma in this age group (Mirand & Welte,
1996). Alcohol increases the risk for injury. Intervention is needed to decrease the risk for
trauma in the older population. Several studies have described characteristics specific to
adolescents and young adults who consume alcohol in urban level I trauma centers. Few,

8

however, describe characteristics specific to alcohol use in the older trauma population
that present to level II trauma centers in a rural setting.
Statement of the Problem
The problem is that despite the fact that alcohol use is one o f the major causes of
unintentional injury and death in trauma centers, it is not routine practice to screen
patients for alcohol problems or to provide interventions when needed. Identifying the
characteristics and hospital outcomes o f alcohol positive older trauma patients could
assist health care providers in establishing programs for screening, intervention and
referral.
Purpose
The purpose of this study was a) to identify the characteristics and hospital
outcomes of older trauma patients who present to the emergency department, and b) to
compare the characteristics and hospital outcomes o f alcohol positive older trauma
patients to the alcohol negative older trauma patients who present to the emergency
department at level II trauma centers. These data may assist nurses in establishing
programs of screening, intervention and referral to ultimately reduce health care costs for
hospitalization o f older trauma patients with alcohol related unintentional injury, reduce
subsequent trauma readmissions for recurrent injuries, and prevent death related to
alcohol use.
Theoretical Framework
The conceptual/theoretical framework selected for this retrospective, descriptive,
correlational study was the Neuman Systems model (NSM). The NSM is based on
general systems theory and is appropriate for this study because it provides a systematic
9

and wholistic approach to nursing research (Haggart, 1993; Hazard, 1971; Russell &
Hezel, 1994). The NSM is an open systems approach to clients and their environment. It
focuses on system stressors, the systems reaction to stressors and the nursing prevention
interventions that address both potential and actual reactions to stressors to return the
client to optimal system stability or wellness (Aggleton & Chalmers, 1989; Knight, 1990;
Neuman & Fawcett, 2002; Neuman & Young, 1972) There are four concepts inherent in
the NSM: client/client system, environment, health and nursing.
Client/Client System
The client system is an open system that interacts with the environment and is
capable o f input and output related to intrapersonal, interpersonal, and extrapersonal
environmental influences. In addition, the client system is viewed as a composite of
interrelated physiological, psychological, sociocultural, developmental, and spiritual
variables. Each client has a composite o f known variables or characteristics that impact
and are impacted by the environment. The interacting variables are defined as follows:
physiological refers to the bodily structure and internal function; psychological refers to
the mental processes and the internal and external interactive environmental effects;
sociocultural refers to the mutual effects o f social cultural conditions and influences;
developmental refers to developmental processes and activities that are age related; and
spiritual refers to the synergism of mind, body, and spirit (Neuman & Fawcett, 2002;
Pierce & Hutton, 1992). The interrelationship of these variables determines the reaction
to the stressor. According to Neuman (2002), the elements o f the client system include
the central core, lines of resistance, and normal and flexible lines of defense. In this study
the central core or population at risk is the older trauma population age 65 and over. The
10

central core contains unique baseline characteristics and basic survival components
common to the species. The model illustrates the client system as a central core
surrounded by a series o f concentric circles labeled as the flexible and normal lines of
defense and the lines of resistance. These circles provide protection o f the core from
stressors. Each level has a specific task to perform and is made up o f the five system
variables (physiological, psychological, developmental, sociocultural, and spiritual).
The flexible line o f defense is dynamic and is considered the buffer or cushion
that is activated in response to a stressor (Neuman, 2002). It protects the normal line of
defense. The extrapersonal stressor in this study is alcohol use. This researcher examined
the system variables that may characterize alcohol use in the older trauma population
within the physiological, psychological, developmental, and sociocultural composites.
Physiological data points included alcohol status, mechanism of injury, and injury
severity. Developmental data points included age and gender. Sociocultural data points
include ethnicity, marital status, and type o f insurance coverage. These variables interact
with the extrapersonal stressor, alcohol, and produce a cumulative effect that acts on the
flexible line of defense. The physiological variables, which include alcohol status,
mechanism of injury, and injury severity, influence the older trauma population intensive
care unit (ICU) length of stay, total hospital length of stay, and discharge disposition. No
specific data points were identified to measure the spiritual composite in this study.
The normal line of defense, considered the usual state o f wellness, is the baseline
used by the client system to fend off the impact of stressors and evolves over time. In the
older adult, normal age related changes influence the client’s ability to achieve
homeostasis when a stressor occurs. The lines of resistance protect the core structure in
11

the event the stressor is able to break through the flexible and normal lines o f defense
(Aggleton & Chalmers, 1989; Neuman & Fawcett, 2002; Neuman & Young, 1972). In
this study, the impact o f the extrapersonal stressor; namely, alcohol, in the older trauma
population is unintentional injuries. Depending on the severity, and the older adults
physiologic reserve, unintentional injuries could weaken the lines of defense and/or lines
of resistance and decrease wellness.
Environment
This concept consists of all internal and external factors or influences that
surround the core. Clients are in a state o f dynamic equilibrium with the environment to
maintain an optimal degree of hannony between the internal and external environmental
stressors. Stressors are tension producing stimuli that have the potential to disturb system
stability. The degree of instability is dependent on the client’s own level o f resistance, the
strength of the stressor, the number of stressors interacting with the client, and the
duration o f the interaction between the client and the stressor. Stressors as well as
reactions can be intrapersonal, interpersonal, and extrapersonal (Aggleton & Chalmers,
1989; Neuman & Fawcett, 2002; Neuman & Young, 1972; Ross & Helmer, 1988). Each
client has a composite of known factors or variables that impact or are impacted by the
environment. Extrapersonal reactions to the stressor, alcohol use, are the older trauma
patient’s hospital and ICU length o f stay and discharge disposition. The extrapersonal
variables in this study that may influence the older trauma population and their return to
wellness are ICU length of stay, total hospital length of stay, discharge disposition, and
type o f insurance coverage.
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Health
Health is the condition in which all system variables (physiological,
psychological, developmental, sociocultural, and spiritual) function harmoniously to
maintain stability. The client interacts with the internal and external environments to
fulfill system needs and when all needs are met, optimal health and wellness are achieved
(Aggleton & Chalmers, 1989; Neuman & Fawcett, 2002;'Neuman & Young, 1972;
Russell & Hezel, 1994).
Nursing
The goal o f nursing actions is to retain, attain, and maintain system stability and
subsequent optimal health by implementing primary, secondary, and tertiary prevention
interventions (Grant, Kinney & Davis, 1993). This is facilitated by purposeful nursing
interventions aimed at strengthening the client’s adaptive mechanisms and reducing stress
factors and adverse conditions that are currently present in the client system or could
penetrate the client system (Russell & Hezel, 1994). The primary (interventions that
strengthen the client system before a system reaction is assessed), secondary
(interventions that treat assessed client system symptomology after system reaction) and
tertiary interventions (interventions that promote wellness after treatment o f symptoms)
focus in on reducing the number of encounters with stressors, thereby strengthening the
flexible lines o f defense and/or lines o f resistance and conserving energy within the client
system (Grant, Kinney & Davis, 1993; McHolm & Geib, 1998).
In conclusion, Neuman (2002) contends that to identify primary, secondary, and
tertiary prevention interventions for a specific population, adequate descriptions and
explanations of relevant population phenomena need to be done. The NSM is appropriate
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S E C O N D A R Y TER VENTION S
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Figure 1. Neuman Systems Model: Alcohol use in the Older Rural Trauma Population.
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for this study because it uses a systematic and wholistic approach in identifying specific
population characteristics that ultimately optimize client system stability. Alcohol use in
the older trauma population may threaten health and wellness. The characteristics
associated with alcohol use and the impact o f unintentional injuries in the older trauma
population weakens the lines o f defense and creates system instability (McCormac,
Bueno, Redeker, & Norman, 1992; Picton, 1995). Systematic identification o f the
characteristics and hospital outcomes in the alcohol positive older trauma population
would assist nurses in establishing programs o f screening, intervention and referral to
ultimately reduce health care costs for hospitalization and death related to alcohol use.
Figure 1 presents a visual representation of the conceptual framework identifying the
concepts of NSM in relation to alcohol use in the older trauma population.
Research Questions
Five research questions guided this study:
1. What is the prevalence of alcohol use among older trauma patients admitted to
level II trauma centers in a rural state?
2. To what extent do the demographics of alcohol positive (AP) older trauma
patients differ from the alcohol negative (AN) older trauma patients?
3. To what extent do the mechanisms o f injury in the AP older trauma patients
differ from the AN older trauma patients?
4. To what extent do the injury severity scores in the AP older trauma patients
differ From the AN older trauma patients?
5. To what extent do the hospital outcomes of the AP older trauma patients differ
from the AN older trauma patients?
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Research Hypotheses
The following null research hypotheses were tested:
1. Alcohol has no effect on the demographics of older trauma patients admitted
to level II trauma centers in a rural state.
2. Alcohol has no effect on mechanisms of injury of older trauma patients
admitted to level II trauma centers in a rural state.
3. Alcohol has no effect on injury severity o f older trauma patients admitted to
level II trauma centers in a rural state.
4. Alcohol has no effect on hospital outcomes of older trauma patients admitted
to level II trauma centers in a rural state.
The following alternative research hypothesis was tested:
There will be significant differences in relationships when comparing
characteristics and hospital outcomes in AP older trauma patients to AN older trauma
patients.
Definition o f Terms
For the purpose o f this study, the following definitions were used for the variables
under consideration:
Alcohol positive: A blood alcohol level ranging from trace and greater in
milligrams per deciliter (mg/dl) as determined by serum blood alcohol.
Mechanism o f injury. The external agent or activities that cause the event as
abstracted from the trauma registry.
Injury severity score: The numerical description o f the overall severity o f the
injury as abstracted from the trauma registry.
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Hospital outcome: The intensive care unit length o f stay, total hospital length o f
stay, and discharge disposition as abstracted from the trauma registry.
Assumptions
For the purpose of this study, the following assumptions were made:
1. Blood alcohol levels ranging from trace and greater in mg/dl will be
considered positive.
2. Because of distance related time delays o f trauma patients transferred from
other facilities, positive blood alcohol level's drawn at transferring facility
will be used.
3. Trauma data will be abstracted by experienced trauma registrars at the level II
trauma centers participating in this study.
Limitations
The following limitations were identified for this study:
1. Potential for selection bias exists because alcohol positive patients who die at
the scene o f the accident, are treated and released from the emergency
department, or admitted under 48 hours, are not included in the trauma
registry.
2. Potential for selection bias exists because blood alcohol levels are ordered at
the discretion of the physician. Blood alcohol levels are not performed on all
patients.
3. Some patients with alcohol related injuries are treated at other trauma centers
and ambulatory care centers.
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Significance
People age 65 years and older are the fastest growing segment o f the United
States population. By 2030, this age group will represent approximately 70 million
people. As the older population increases, the risk for injuries also increases. The older
population constitutes 4% to 8% of trauma admissions and 25% o f all trauma deaths.
According to Zautcke, Coker, Morris, and Spencer (2002), direct costs for trauma care in
the older population is approximately 87 billion dollars a year, or one-third of all trauma
related health care expenses. Several studies have established that use o f alcohol is a
major contributing risk factor for unintentional injury and death in the trauma population.
The risk is even greater in the older population where smaller amounts of alcohol may
result in significant impairment and injury. This risk is further exacerbated by medication
side effects, preexisting chronic diseases, and limited physiologic reserve.
Trauma centers provide a systematic approach to the care o f the trauma patient
and provide significant resources to support personnel and services necessary to provide
care for seriously injured patients. One of the essential elements of a trauma system is
prevention. Early identification and assessment of the alcohol impaired older trauma
patient provides nursing with an opportunity to implement intervention strategies to
detect at risk and harmful drinkers and provide education on the health risks and
consequences of continuing unhealthy behaviors. The goal is to assist the patient in
reducing alcohol consumption and minimize the patient's risk of developing dependence,
reduce unintentional injuries and subsequent readmissions. Hospitalization following a
crisis event for an alcohol related injury offers a “teachable moment” for nursing to
address a patients drinking problem. Only 25% o f trauma centers are screening patients
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for the presence of alcohol. The costs for providing alcohol prevention interventions are
small when compared to the cost of injury in the older trauma population.
In conclusion, this research was designed to increase the body of nursing
knowledge in relation to the older trauma population and alcohol use. The purpose of this
study is to identify and compare the characteristics and hospital outcomes o f alcohol
positive older trauma patients to the alcohol negative older trauma patients who present
to the emergency department at level II trauma centers. These data will assist nurses in
establishing programs o f screening, intervention and referral to ultimately reduce health
care costs for hospitalization o f older trauma patients with alcohol related unintentional
injury, reduce subsequent trauma readmissions for recurrent injuries, and prevent death
related to alcohol use. This study has significance for nursing education, practice,
research and policy development.
The remainder o f this research study is organized into four chapters and followed
by a reference section and appendices. Chapter II presents a review o f the literature in
relation to the variables o f this study in the younger population and population age 65
years and older. Chapter III describes the research design and methodology o f the study.
The instruments used to gather the data and the procedures followed for sample selection
and data collection are described. Chapter IV presents an analysis o f the data and
discussion of the findings. The final chapter addresses the summary, conclusions, and
recommendations of the study. The study concludes with a reference section and
appendices.
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CHAPTER II
REVIEW OF THE LITERATURE
Introduction
The literature reviewed for this study related to the theoretical framework and
research hypotheses. It is organized to provide a review of the literature relative to the
variables of this study in the younger trauma population and trauma population age 65
years and older. The major areas reviewed are alcohol and trauma in the younger trauma
population, aging population, aging changes, alcohol and trauma in the older trauma
population, and finally, alcohol screening and intervention. Specific areas addressed
under the major areas of alcohol and trauma in the younger and older trauma population
will include characteristics, mechanism of injury, severity o f injury, intensive care unit
length of stay, total hospital length o f stay, discharge disposition, and insurance coverage.
Use of alcohol is considered a major contributing risk factor o f unintentional
injuries and death in the United States. It is estimated that 40% to 50% o f patients
admitted to trauma centers have a positive blood alcohol concentration (Gentilello,
Rivara, Donovan, Jurkovich, Daraciang, Dunn, Villaveces, Copass, & Ries, 1999;
Gentilello, Villaveces, Ries, Nason, Daranciang, Donovan, Copass, Jurkovich, & Rivara,
1999; Moore, Feliciano, & Mattox, 2004). Twenty to thirty-five percent o f patients
admitted to trauma centers are intoxicated (Criddle & Carson, 1998; Fabbri, Marchesini,
Morselle-Labate, Rossi, Cicognani, Iervese, Rugerri, Mengozzi & Vandelli, 2002;
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Gentillello, Rivara; & Donovan, 1999; Goodman & Gluckman, 1994). Depending on
state laws, a trauma patient with a blood alcohol concentration equal to or greater than 80
to 100 mg/dl is considered intoxicated (Gentillello, Rivara, & Donovan, 1999; Goodman
& Gluckman, 1994; Macdonald, Wells, Giesbrecht, & Cherpitel, 1999). It has been
identified that alcohol is the most frequent underlying cause o f injury and is by far the
most commonly detected substance among trauma patients of unintentional injuries
(Soderstrom, 1994; Soderstrom, Smith, Dischinger, McDuff, Hebei, Gorelick, Kerns, Ho,
& Read, 1997). The literature is replete with studies that address alcohol and trauma in
the younger population. The next section will address the characteristics, mechanism of
injury, injury severity, intensive care unit length of say, total hospital length of stay,
discharge disposition, and insurance coverage in the younger population.
Alcohol and Trauma in the Younger Population
Characteristics
Several studies have described characteristics specific to trauma patients who
consume alcohol. Alcohol positive rates are highest among white males age 30 to 45
(Blondell, Looney, Hottman & Boaz, 2002; Blondell, Looney, Krieg, & Spain, 2002;
Dischinger, Mitchell, Kufera, Soderstrom, & Lowenfels, 2001). Two studies showed
alcohol positive rates highest among males age 20 to 34 (Criddle & Carson, 1998; Fabbri
Macdonald, Giesbrecht, & Cherpitel, 1999). One study addressed ethnic group
differences for acute alcohol intoxication. Rivara, Jurkovich, Gurney, Sequin, Fligner,
Ries, Raisys, and Copass (1993) reported Native Americans age 25 to 34 with the highest
alcohol positive rates followed by Hispanics, 48.3% and African Americans, 46.2%. Only
one report addressed the alcohol level of trauma patients older than 65 years of age.
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Smith, Branas, and Miller (1999) reported that the proportion of fatally injured drivers
who were intoxicated varied from 48% for the 30 to 34 year age group to 8% for drivers
older than 65 and indicated that women older than 65 years had the lowest at 4%.
Although age related alcohol positive rates varied, the highest rates are found in the age
group less than 65 years of age.
Mechanism o f Injury
Alcohol use has been linked to all types o f injury. These statistics vary depending
on the type o f emergency room and region (Macdonald, Giesbrecht, & Cherpitel, 1999).
Eighty one percent of patient's injuries were classified as unintentional versus 20% as
intentional (Dischinger, Mitchell, Kufera, Soderstrom, & Lowenfels, 2001). In the United
States, alcohol is a major risk factor for all categories o f injuries including motor vehicle
crashes, pedestrian-vehicle collisions, motorcycle crashes, falls, burns, drownings,
suicides, and assaults (Freedland, McMicken, & D’Onofrio, 1993; Jurkovich, Rivara,
Gurney, & Fligner, 1993; Rivara, Jurkovich, Gurney, Sequin, Fligner, Ries, Raisys, &
Copass, 1993). The category most frequently identified is motor vehicle crashes. Studies
done by the National Highway Traffic Safety Administration (NHTSA) found that
approximately 41% of all traffic fatalities in 2002 involved an alcohol impaired driver or
non-motorist with a blood alcohol concentration o f 0.08 mg/dl or greater (National Safety
Council, 2004). The National Safety Council (2004) estimated the cost of alcohol related
motor vehicle crashes at $34.5 billion in 2003. Other categories included non-fatal and
fatal falls at 35% to 63% and 13% to 38% respectively (Chen, Lin, & Chang, 1999;
Cherpitel, 1992; Dischinger, Mitchell, Kufera, Soderstrom, & Lowenfels, 2001;
Macdonald, Giesbrecht, & Cherpitel, 1999); motorcycles 6.1% to 31.8% (Chen, Lin, &
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Chang, 1999; Dischinger, Mitchell, Kufera, Soderstrom, & Lowenfels, 2001; Macdonald,
Giesbrecht, & Cherpitel, 1999; McCormac Bueno, Redeker, & Norman, 1992); gunshot
32.1% (Macdonald, Giesbrecht, & Cherpitel, 1999); pedestrian-vehicle collisions 5.7% to
32% (Chen, Lin, & Chang, 1999; Dischinger, Mitchell, Kufera, Soderstrom, &
Lowenfels, 2001; Macdonald, Giesbrecht, & Cherpitel, 1999; McCormac Bueno,
Redeker, & Norman, 1992); drowning 27% to 47% (Cherpitel, 1992; Hingson, Heeren,
Jamanka, & Howland, 2000) and fires and bums 33% to 61% (Cherpitel, 1992; Smith,
Branas, & Miller, 1999). Still other investigators found that injuries from assaults, fights
or stabbings were significantly more likely to involve consumption of alcohol prior to
injury (Blondell, Looney, Hotttman & Boaz, 2002; Macdonald, Giesbrecht, & Cherpitel,
1997; Smith, Branas, & Miller, 1999; Treno, Gruenewald, & Johnson, 1998). In general,
34.2% to 54% o f alcohol related injuries involved blunt trauma and 20% to 42% involved
penetrating trauma (Blondell, Looney, Krieg, & Spain, 2002; Criddle & Carson, 1998;
Jurkovich, Rivara, Gurney, & Fligner, 1993; Rivara, Jurkovich, Gumey, Sequin, Fligner,
Ries, Raisys, & Copass, 1993).
Injury Severity
In the majority o f the studies, trauma severity was scored by means of the Injury
Severity Score (ISS). Injury severity scoring is based on the Abbreviated Injury Scale
(AIS) developed by the American Medical Association committee on automotive safety.
AIS classifies anatomic injuries by body region on a six-point severity scale ranging from
one (minor injury) to six (too severe to treat). The injury severity score is determined by
adding the sum of squares of the three highest scoring body regions. Considered the gold
standard for anatomic indices of injury, the ISS can range from 1 to 75 (Committee on
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Trauma, 1999). An injury severity score of 1 to 8 is considered mild, 9 to 15 as
moderate, 16 to 24 as severe, and 25 to 75 as massive (Dischinger, Mitchell, Kufera,
Soderstrom, & Lowenfels, 2001). The higher the score the more severe the injury; an ISS
of 15 or greater is considered a major trauma patient (Emergency Nurses Association,
1995). Used as a predictor for trauma outcomes, an ISS greater than 25 is associated with
higher mortality (Ferrara, Bartfield, & D ’Andrea, 2000).
In one study, alcohol positive patients with a blood alcohol concentration (BAC)
equal to or greater than 99 mg/dl had a mean ISS o f 9.6 (Criddle & Carson, 1998). In the
same study, scores for alcohol negative drivers in minimally to moderately intoxicated
patients (BAC 1-99 mg/dl) were 11.0 and 12.0 respectively. Three studies found that
alcohol positive patients were likely to have an ISS greater than 15 when compared to
alcohol negative patients (Blondell, Looney, Krieg, & Spain, 2002; Chen, Lin, & Chang,
1999; McCormac Bueno, Redeker, & Norman, 1992). Another study based on the
distribution of ISS, found 39.7% had injuries o f minimal/mild severity (ISS 1-8), 24.5%
were moderate (ISS 9-15), 18.4% were severe (ISS 16-24), and 14.3% were massive (ISS
25-75) (Dischinger, Mitchell, Kufera, Soderstrom, & Lowenfels, 2001). In contrast, one
study found that ISS recordings were similar for alcohol positive and alcohol negative
groups with a median o f 11, range of 1-29, and a median o f 10, range 1-30, respectively
(Criddle & Carson, 1998). The majority of the studies found that injuries sustained by the
alcohol positive trauma patients were in the moderate to severe range and considered
major trauma patients.
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Length o f Stay
Hospital length o f stay was used to estimate cost. Few studies were found. Two
studies found average length of stay for alcohol positive group was longer at 9.4 days
versus 9.1 days for the alcohol negative group (Blondell, Looney, Krieg, & Spain, 2002;
Erstad, Grier, Scott, Esser & Joshi, 1996). One study indicated shorter length o f stay in
the intensive care unit for the alcohol negative group and similar overall length o f stay for
the alcohol negative and alcohol positive groups (Blondell, Looney, Krieg, & Spain,

2002).
Discharge Disposition
Data regarding discharge disposition varied. One study reported 77.9% were
discharged home, 18.4% were discharged to another acute care hospital or rehabilitation
center, and 3.7% were discharged to a chronic care center, nursing home, or penal
institution. This same study indicated that patients who tested positive for alcohol or
other drugs at the time o f admission to a trauma center are more likely to die from a
subsequent injury and be younger than 45 years of age (Dischinger, Mitchel, Kufers,
Soderstrom, & Lowenfels, 2001). Another study found that alcohol positive patients were
more likely to be sent home rather than sent to another hospital or rehabilitation center
(Blondell, Looney, Krieg, & Spain, 2002). Two studies reported the death rate in the
alcohol positive group between 5% and 30% (Criddle & Carson, 1998; Rivara, Jurkovich,
Gurney, Sequin, Fligner, Ries, Raisys, & Copass, 1993). And finally, one researcher
found a significantly higher death rate in alcohol positive patients (Chen, Lin, & Chang,
1999). The majority o f the patients are discharged home and 5% to 30% die from alcohol
related injuries.
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Insurance Coverage
Whether trauma patients have insurance coverage is a factor to consider when
designing or providing prevention interventions and developing treatment programs for
alcohol use. One study found that at the time of initial evaluation 46% had commercial
health insurance, 11% Medicare, 8% Medicaid, and 31% lacked health insurance
(Blondell, Looney, Hottman, & Boaz, 2002). In this same study, the researchers indicated
that alcohol positive patients were more likely to be homeless, unemployed, or lack
health insurance (Blondell, Looney, Hottman, & Boaz, 2002). Another study also
reported that alcohol positive patients were more likely to lack health insurance and to be
indigent (Blondell, Looney, Krieg, & Spain, 2002).
In summary, alcohol use is a major contributing risk factor for unintentional
injury and death in trauma centers today. The majority of studies address alcohol use in
the younger trauma population, under 65 years of age, admitted to level I trauma centers.
Patient characteristics will vary depending on the studies population demographics.
Characteristics associated with alcohol related injuries in the trauma population are being
male, younger, at 40 years of age or less, with alcohol positive toxicology screen,
involved in a motor vehicle crash, sustained injuries in the moderate to severe range,
longer overall hospitalization stay, and likely to lack health insurance or be indigent.
Few studies address the extent of alcohol use in the older trauma population. The
next section will address the epidemiology and mortality o f alcohol use in the older non
trauma population, barriers to alcohol detection and the age related changes that increase
the effects o f alcohol in this age group. Finally, the literature relative to the variables
under study; namely, the characteristics, mechanism of injury, injury severity, intensive
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care unit length of stay, total hospital length o f stay, discharge disposition, and insurance
coverage in the older trauma population age 65 and over will be addressed.
Alcohol Use in the Older Population
Despite the fact that alcohol use and abuse decreases with age, alcoholism in the
older population (individuals over the age o f 65) has been and continues to be a source of
great social concern (Adams, Garry, Rhyne, Hunt, & Goodwin, 1990; Forster, Pollow, &
Stoller, 1993). According to McCracken (1998), alcohol use and abuse among the elderly
is considered a hidden epidemic. This was further validated by the United States
Department o f Health and Human Services in the Healthy People 2000 report when it
was discovered that older people were not addressed in the section on alcohol and drugs
nor was alcohol addressed in the section on older people. The literature has focused on
drug and alcohol problems in adolescents and young adults, largely neglecting not only
the elderly, but women, some minorities and people with disabilities (Benshoff,
Harrawood, & Koch, 2003).
Epidemiology’ and Mortality
Approximately 35 million people or 12.4% of the total United States population
are over the age of 65. This represents the fastest growing segment and it is estimated that
by 2030 this age group will double in size to over 70 million people and represent about
20% of the United States population (Benshoff, Harrawood, & Koch, 2003). The growth
in this segment of the population is partly due to recent advances in medicine that have
added years to longevity some of which include antibiotics, cardiovascular intervention,
surgical techniques, and life style modification interventions that encourage healthy
living (Mandavia & Newton, 1998; Richardson, 2003). Improved medical and long tenn
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nursing care has also contributed to longevity (Grossman, Scaff, Miller, Reed, Hoey &
Anderson, 2003). According to Newton (2001), the average life expectancy is now 76.5
years. Consequently, the increasing proportions in this population and the trend in
increasing life expectancy warrant attention to alcohol problems in the elderly (Mirand &
Welte, 1996).
There is wide valuation in the data available on the rates o f alcohol use, abuse, and
dependence in the older population. Blow and Barry (2002) explain that the variation in
these ranges result from varying definitions of alcohol use and abuse, problem drinking
and alcoholism in the literature and from the methodology used in sample selection.
In general, alcohol use, abuse and dependence among the older population are
lower than the general population (Benshoff, Harrawood, & Koch, 2003). Community
surveys have estimated that 1% to 15% o f older adults are problem drinkers and 1% to
8% o f older women misuse alcohol (Blow & Barry, 2002; McCracken, 1998). Clinical
studies have identified that 10% to 56% o f older people experience alcohol related
problems (McCracken, 1998). The research also shows problematic alcohol consumption
among institutionalized populations. There have been consistent reports of high levels of
alcoholism, heavy drinking, or problem drinking in veteran’s hospitals, acute care
hospitals, and psychiatric hospitals (Klein & Jess, 2002). A national study conducted by
Adams, Yaun, Barboiak, and Rimm (1993), discovered that in 1989 there were 87,147
alcohol related hospitalizations among elderly Medicare beneficiaries. This accounted for
1.1% of all hospitalizations in that age group. An alcohol related diagnosis was the
primary diagnosis in 33,039 or 38% of the cases studied. These diagnoses were reported
more frequently in men than in women. Alcohol dependence was the diagnosis most
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frequently listed and alcoholic liver disease was the most common alcohol related
medical problem. The total hospital-associated charges to Medicare were
$233,543,500.00 with a median charge per hospitalization at $4,514.00. This study also
found that the rate tended to be higher in the northern states and lowest in the lower
Midwest. Rates were higher for men than women in every state. Another source (Ondus,
Hujer, Mann, & Mion, 1999) reported that one out of four hospitalized elderly patients
may have alcohol related problems; however, are not usually admitted with the primary
diagnosis of alcoholism. Rather, a high proportion in this age group have a secondary
diagnoses related to alcohol use (Ondus, Hujer, Mann, & Mion, 1999).
Other surveys indicate that 6% to 25% of elderly patients admitted to hospitals
have symptoms o f alcoholism, as do 20% of elderly patients in psychiatric wards and
14% of elderly patients in Emergency Rooms (NIAAA, 1998; Ondus, Hujer, Mann, &
Mion, 1999). Coogle, Osgood, and Parham (2000), reported an 18% prevalence rate of
alcoholism among elderly patients hospitalized for surgical and general medical
procedures. A more recent source indicated that hospital and emergency department
physicians fail to recognize 63% - 79% o f alcohol abusers in the older age group
(Schmader & Moore, 2003). Furthermore, alcoholism is the third most present disorder
among elderly men, with dementia and anxiety disorders more present. Alcohol abuse,
the most common fonn of substance abuse among the elderly is associated with
depression and a high suicide rate in the older population. Although there is limited
published information on the prevalence o f alcohol problems in nursing home residents,
it has been reported that as many as one-half of all nursing home residents have alcohol
related problems (Glass, Prigerson, Kasl, & Mendes de Leon, 1995; Klein & Jess, 2002).
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The adverse and beneficial effects of alcohol on mortality o f the older population
are described in the literature. In a study done by Thun, Peto, Lopez, and Monaco (1997),
alcohol use was associated with increased rates o f death from cirrhosis and alcoholism
and from cancers of the mouth, esophagus, pharynx, larynx, and liver combined. The rate
of death from these conditions were three to seven times as high among both men and
women who reported at least four drinks daily as among non-drinkers. For men, mortality
from external causes such as unintentional injuries and suicide was 30% higher among
those drinking at the same level. And for women, the death rate from breast cancer was
30% higher among those women reporting at least one drink daily when compared to
non-drinkers. An NIAA (1998) report substantiated a 6.5% increase in cirrhosis deaths
between 1970 and 1990 in the 75 to 84 age groups and a 12.4% increase in those age 84
and above (Coogle, Osgood, & Parham, 2000). Alcohol also increases the risk of motor
vehicle crashes. Even a small amount o f alcohol can impair judgment, coordination, and
reaction time. Approximately, 10% of the nations drivers are over the age o f 65 (NIA,
1998). Drunk drivers incur a three to fifteen times greater risk o f fatal accidents than
sober drivers (NIAAA, 1998). Information from Alcoweb (2002) claims that this risk
seems to increase in drivers younger than 24 years and older than 65 years.
Beneficial effects of alcohol use are described in the literature. The beneficial
effects of drinking on mortality from all causes depend not only on the amount of alcohol
intake but also on the age and background cardiovascular risk. The rates of death from all
cardiovascular diseases were found to be 30% to 40% lower among men and women
reporting at least one drink daily than among non-drinkers (Thun, Peto, Lopez, &
Monaco, 1997). The overall death rates were lowest among men and women reporting
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about one drink daily (Atkinson, Beresford, Campbell, & Finlayson, 1996). Mortality
from all causes increased with heavier drinking, especially among adults under age 60
with lower risk o f cardiovascular disease (Gronbaek, Deis, Becker, & Hein, 1998).
Alcohol consumption was associated with a small reduction in the overall risk o f death in
middle age (ages 35 to 69), whereas smoking doubled this risk (Thun, Peto, Lopez, &
Monaco, 1997).
Aging Changes
Aging physiologic, developmental, psychologic, and sociocultural factors play a
part in putting the elderly at risk for alcohol abuse. This section will identify those
factors.
Physiological and Developmental
Normal physiologic changes seen in the aging process alter the body’s ability to
achieve homeostasis when a stressor occurs (Pudelek, 2002). Physiologic changes
contribute to the developmental changes experienced by the older adult. These normal
physiologic changes and changes complicated by comorbidities and medications can
make evaluation and recognition of injury more difficult for health care providers. These
changes diminish the physiologic reserve o f the older patient. Table 1 summarizes the
physiologic changes o f aging and the associated clinical changes (Madavia & Newton,
1998; Newton, 2001; Pudelek, 2002). It is well supported in the literature that most
elderly patients do not die as a direct result of their injuries but of preexisting conditions
and secondarily acquired complications (Madavia & Newton, 1998; Schmader & Moore,
2003). The physiologic changes of aging concomitant with the effects o f alcohol diminish
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Table 1. Summary of Physiologic Changes o f Aging and Associated Clinical Changes.

System

Physiologic changes of aging

Clinical change

Thickening heart valves, blood vessels

Conduction Abnormalities

Decreased cardiac output

Ischemic heart disease

Decreased response to catecholamines

Hypertension

Decreased forced expiratory volume

Decreased oxygen

Decreased functional capacity

Increased risk of aspiration

Cardiovascular

Pulmonary

Decreased lung elasticity
Brittle and rigid thoracic cage
Neurological
Cerebral atrophy

Chronic dementia

Increased fragility of bridging veins

Subdural hematomas
Coagulopathies

Muscoloskeletal
Decreased bone mass

Osteoporosis

Decreased lean muscle mass

Increased degenerative joint disease

Loss of subcutaneous tissue

Spine stiffness

Thinning of epidennis
Muscle atrophy
Gastrointestinal
Decreased mobility
Decreased absorption
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Table 1 (cont.)
System

Physiologic changes of aging

Clinical change

Decreased renal blood flow

Kidney tubular dysfunction

Renal

Decreased glomerular filtration rate
Decreased creatinine clearance
Skin
Skin atrophy

Slower skin healing

Altered humoral & cellular response

Loss of immune system competence

Decreased visual acuity

Impaired gait and balance

Immune

Sensory

Decreased hearing ability

the physiologic reserve o f the older patient; thereby, increasing morbidity and mortality
in the older population.
The physiologic changes of aging put the elderly at increase risk for alcohol
abuse. Physiologic changes include decrease in muscle mass, total body water, and lean
body mass. This causes serum water-soluble drugs such as alcohol to increase.
Consequently, the elderly can develop intoxication by drinking less alcohol than
younger people, and women becoming intoxicated at lower levels than men. This also
results in higher blood alcohol levels in older adults than in younger people (Ludwick,
Dieckman, & Snelson, 1999; Newton, 2001; Ondus, Hujer, Mann, & Mion, 1999; Rose,
1998).
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Older people are reported to take two to three times as many drugs than younger
people. This polypharmacy coupled with normal physiologic changes, increases the
possibility of drug/alcohol interactions. Alcohol interacts with at least one-half o f the 100
most frequently prescribed drugs for the elderly. Such interaction can produce additive,
synergistic, or inhibitory effects (Ludwick, Dieckman, & Snelson, 1999; Newton, 2001;
Ondus, Hujer, Mann, & Mion, 1999).
As one ages, serum albumin is reduced by 10% to 20%. This leads to less albumin
available for binding with drugs. Consequently, an increase level of free drug is
circulating and pharmacologically active in the system. It takes a smaller amount o f these
substances to put the elderly into an adverse or toxic state (Ludwick, Dieckman, &
Snelson, 1999; Newton, 2001; Ondus, Hujer, Mann, & Mion, 1999).
Decreased kidney and liver function, and increased central nervous system
sensitivity to alcohol result in greater risk for negative consequences from alcohol abuse
(McCracken, 1998; Ondus, Hujer, Mann, & Mion, 1999). The effects of chronic alcohol
use on the liver are well known. Most elderly alcoholic patients with liver disease have
cirrhosis (Atkinson, Beresford, Campbell, & Finlayson, 1996).
Fractures are frequently found in persons older than 65 years, with alcohol
playing a role in many cases (McCracken, 1998). Increased alcohol intake has been
associated with hip fractures in older men and women. This is related to the greater
decrease in bone mass found in elderly alcoholic patients compared with non-alcoholic
elderly patients (Schofield & Tolson, 2001). The effects aging has on sexuality, sensory
functions, and sleep can be heightened by alcohol use as well (Atkinson, Beresford,
Campbell, & Finlayson, 1996). Other consequences o f alcohol use in the elderly are falls
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with resultant subdural hematomas and sudden onset organic brain syndrome. Alcohol
may or may not hasten cognitive deterioration (Atkinson, Beresford, Campbell, &
Finlayson, 1996; Dunne, 1994; Glass, Prigerson, Kasl, & Mendes de Leon, 1995; Mirand
& Welte, 1996). As with other physiological effects, there is little agreement whether
aging or alcohol plays the dominant role (Glass, Prigerson, Kasl, & Mendes de Leon,
1995).
Psychologic
The psychological effects o f alcohol can be as significant as the physiological
effects. Two types of alcoholism have been identified in the older population. Early onset
alcoholism which begins before the age o f 65, continues into old age. These individuals
have drinking problems throughout adult life and continue the pattern into old age
(Barnes, 1979). Many o f these individuals have severe medical problems as a result of
several years of drinking (Williams, 1984). In contrast, late onset alcoholism occurs later,
usually in response to stressors in later life (Williams, 1984). These stressors include the
psychosocial, developmental, and physiological changes experienced by the older adult
as a result of aging. Major life events such as retirement, death of family and friends,
widowhood, relocation, social isolation, and poor health, result in losses that the elderly
may have difficulty coping with (Barnes, 1979; Barthwell, 1995; Ondus, Hujer, Mann, &
Mion, 1999; Glass, Prigerson, Kasl, & Mendes de Leon, 1995; Lugen, 2006). This
phenomenon of loss and the resulting grief and depression can be a trigger for alcohol use
and abuse in the older adult so that persons who had no previous alcohol problems may
progress quickly into problematic use (Benshoff, Harrawood, & Koch, 2003;
Lugen, 2006).
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Finally, alcoholism has been associated with dementia and other psychiatric
disorders, primarily depression. Studies have identified that depression and alcoholism
are common in older women (Atkinson, Beresford, Campbell, & Finlayson, 1996; Blow
& Berry, 2002). Alcoholism and depression are both implicated in suicides and suicide
attempts in the elderly.
Sociocultural
Age is defined by society (Williams, 1984). For instance, the current youth
oriented mentality o f society places high value on competition and vigor
(Williams, 1984). McCracken (1998) identified that sociological patterns such as
society’s expectations o f self-maintenance and productivity may contribute to alcohol
abuse in the older population.
Patterns o f drug use evolve from the meanings, values, attitudes, beliefs, and
norms society assigns to any particular substance (Kleinman, 1988; Westermeyer, 1987).
Sociocultural factors such as drinking norms can account for the differences in drinking
behavior within different age groups (Higuchi, Parrish, Dufour, Towle & Harford, 1994).
Johnstone (1996) and his colleagues identified that different factors regulate the
patterning of normative change in drinking behaviors during earlier and later phases of
the life course. This could reflect that the balance of internal and external pressures to
drink alcohol tilts in the direction of social expectations in youth and in the direction of
internalized needs in later adulthood. The biological based changes in the response to
alcohol associated with aging may also play an increasing role in determining drinking
patterns in later life (Douglass, Schuster, & McClelland, 1988).
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NIAA (1988) statistics report that the proportion of older people who drink
heavily is lower than for younger age groups. The proportion o f older men and women
who are non-drinkers increases with age and older drinkers are more likely to drink
regularly and consume the same amount every day. In a review o f the literature on
alcohol use by older people living at home, it was found that 40% of older age groups
abstained from alcohol. However, Schofield and Tolson (2001) are quick to point out that
older people who have grown up in a climate where drinking is socially or morally
unacceptable are reluctant to disclose their true drinking pattern and that people bom at
different times have different attitudes and behavior with regard to alcohol consumption.
In summary, people ages 65 and older are the fastest growing segment o f the
United States population. By 2030, it is estimated to represent 20% o f the population.
Aging physiologic, developmental, psychologic, and sociocultural factors play a part in
putting the elderly at risk for alcohol abuse. Alcohol consumption on a regular basis
increases the risk for dementia, depression, various cancers, hypertension, liver disease,
poisoning, violence and unintentional injuries. More specifically, aging physiologic
changes along with the effects o f alcohol diminish the physiologic reserve and increases
morbidity and mortality in the older adult trauma population. As the population ages,
alcohol use and its effects on morbidity and mortality will become increasingly
important.
Barriers to Alcohol Use/Abuse Detection
Alcohol consumption in the older population is less than that encountered in the
younger population; however, the increasing proportions in this age group deserves
attention to alcohol problems in the elderly. Several sources in the literature indicate that
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alcohol problems in the elderly are frequently missed. Factors attributable to this include:
a) symptoms may be mistaken for other conditions associated with the aging process,
b) lack of suspicion, c) patient or family unwilling to disclose the problem, d) patient,
family, or provider denial, e) belief o f the health care provider that elderly people should
not give up established habits, f) some health care providers do not know how to address
alcohol problems in the elderly, g) medical staff may perceive their role as diagnosing
and treating only problems related to the admission and leave long term substance abuse
issues to the general practitioners, h) history taking regarding drug and alcohol use may
be less accurate in the elderly due to multiple health problems and perceptual impairment,
i) insurance companies do not reimburse health care facilities for patients that present for
alcohol diagnosis and treatment, j) existing screening tools not specific to the elderly, and
k) health care providers diagnoses may be influenced by the availability o f drug and
alcohol specialists for advice and treatment options (Atkinson, Beresford, Campbell, &
Finlayson, 1996; Benshoff, Harrawood, & Koch, 2003; Dunne, 1994; Gentilello, 2005;
Mclnnes & Powell, 1994; Ondus, Hujer, Mann, & Mion, 1999; Rivara, Tollefson, Tesh,
& Gentilello, 2000).
Alcohol Screening
At risk problem drinking in the older adult population is estimated at 1% to 15%
(Adams, Barry, & Flemming, 1996). Despite the prevalence o f alcohol problems in the
older population, health care providers do not recognize older adults as problem drinkers.
Further, few older adults with alcohol problems seek treatment (Zisserman &
Oslin, 2003).
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The tendency to deny alcohol use or abuse prevents the elderly from seeking
treatment. In addition, embarrassment, guilt, fear of loss o f independence, and distorted
perceptions of drinking may lead to underreporting o f alcohol use especially in
community settings and in older women (Forster, Pollow, & Stoller, 1993; McCracken,
1998). Early detection by health care providers is crucial in preventing alcohol related
problems (Barclay & Vega, 2005). To detect alcohol use in the elderly, appropriate
assessment and screening measures are necessary. According to Fink, Elliott, Tsai and
Beck (2005), alcohol screening of older adults is one o f the highest ranked preventive
services, and yet, is found to have the lowest delivery rate among health care providers.
Screening involves using a tool to identify at risk drinkers, problem drinkers, or people
with alcohol abuse or dependence disorders and to determine if further assessment needs
to be undertaken.
It has been recommended that everyone age 60 and over be screened for alcohol
use and abuse as part o f their regular health care services on a yearly basis unless certain
physical and/or mental symptoms occur during the year, or unless the person is
undergoing major life changes or transitions (Blow & Barry, 2002). Some clinicians have
discovered that older adults are more likely to share drinking history when the screening
questions are included within the context of a total health history (McCracken, 1998).
This includes a full history of use of alcohol and other drugs along with questions on
amounts used in coffee and tea (Dunne, 1994). Screening for alcohol use and
consequences are necessary for prevention and early intervention efforts.
It is important that health care providers use valid and reliable screening
instruments to determine if the person has an identifiable alcohol problem (Babor &
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Kadden, 2005). Current literature identifies criticism o f the sensitivity o f general
screening instruments that have been developed and tested on younger adults in detecting
alcohol use in the elderly (Schofield & Tolson, 2001). The elderly people may not show
the social, legal and occupational consequences of alcohol misuse commonly used to
diagnose problem or at risk drinkers (Graham, 1986; Schmader & Moore, 2003). This
may result in undiagnosed, untreated and/or inappropriate treatment o f alcohol problems.
The literature identified three screening tools used to detect alcohol use and abuse
in the older adult. According to Zisserson and Oslin (2003), in addition to questions about
quantity and frequency o f alcohol consumption, standard assessments such as Short
Michigan Alcoholism Screening Test-Geriatric Version (SMAST-G), the CAGE, and the
Alcohol Disorders Identification Test (AUDIT) are most often used in the elderly.
The SMAST- G is a ten-item questionnaire where the person answers either yes
or no. It identifies symptoms of dependence, loss of control with drinking, loss and
loneliness, rulemaking, and relaxation. Five or more “yes” answers indicate an alcohol
problem. Sensitivity for the MAST-G is 93.9% and specificity is 78.2% (Benshoff,
Harrawood, & Koch, 2003; McCracken, 1998; Schofield & Tolson, 2001). Although
developed specifically for the older adult, one disadvantage with this tool is that it does
not include assessing for alcohol-medication and alcohol-disease interactions (Schmader
& Moore, 2003).
CAGE, a brief four-item questionnaire developed in the 1970’s is widely used to
screen alcohol problems in adults. The CAGE questions are: 1) Have you ever tried to cut
down on your drinking? 2) Do you become annoyed when others ask you about your
drinking? 3) Do you ever feel guilty about your drinking? and 4) Have you ever used
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alcohol in the morning as an eye-opener? (Benshoff, Harrawood, & Koch, 2003). An
affirmative response to two or more questions indicates a drinking problem. Irrespective
of age, specificity for the CAGE questiomiaire is 90%; however, sensitivity dropped from
77% to 52% for octogenarians and beyond because most older adult abusers do not
consider their drinking to be a problem (McCracken, 1998). In addition, CAGE does not
have high validity with older women (Blow and Barry, 2002). CAGE is reported to work
well in clinical settings but is not as effective in the community settings where few
participants assert drinking behaviors (McCracken, 1998).
Finally, the Alcohol Use Disorders Identification Test (AUDIT), developed by the
World Health Organization (WHO), is a ten-item instrument used to identify hazardous,
harmful, and dependent drinking. This survey measures negative alcohol related
consequences and gives a brief description o f alcohol consumption. People who score
eight or more have an alcohol problem and should be advised to decrease their alcohol
intake. Some studies question the validity o f using the AUDIT instrument for screening
older adults; however, no sensitivity or specificity values were found. An advantage to
this instrument is that a medical examination is recommended at the time the AUDIT is
done; therefore, medical conditions and drugs considered harmful when used with
alcohol would be identified (Benshoff, Harrawood, & Koch, 2003; McCracken, 1998;
Schofield & Tolson, 2001).
If screening reveals an alcohol problem, the degree and pattern of drinking should
be assessed and a complete history and physical examination performed. Additional
diagnostic studies should also be considered because other medical problems such as
elevated liver enzymes, hepatitis, pancreatitis, hypertension, arrhythmia, and a variety of
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pulmonary problems may indicate alcohol abuse (Atkinson, Beresford, Campbell, &
Finlayson, 1996). Screening for alcohol use and consequences are necessary for
prevention and early intervention efforts.
Alcohol Intervention and Treatment
Although few older adults seek treatment, research has showrn that they are
amenable to treatment. Research conducted by Oslin, Pettinati, and Volpicelli (2002)
found that older adults who enter treatment have better outcomes and are more likely to
complete treatment when compared to younger adults. Furthermore, other studies have
identified that providing treatment in age-segregated settings improved treatment
completion and resulted in higher attendance rates at group meetings than programs for
mixed ages (Dunne, 1994; NIAA, 1998; Kofoed, Tolson, & Atkinson, 1987). Blow,
Walton, and Chermack (2002), examined multidimensional six-month outcomes for 90
patients, age 55 and older that were treated in an inpatient, elder-specific alcoholism
treatment program, and found that 51% remained abstinent at a six-month follow-up.
In addition, there are several types o f effective treatment interventions available to
improve treatment outcomes. It is strongly suggested that treatment should be based on
careful assessment and matching of each patient's needs to the range o f treatment
interventions available (Dunne, 1994). Several approaches such as social attachment,
humor and reminiscence have been suggested as beneficial to treating the elderly. Using a
slow tempo with the older adults allows for hearing and cognitive deficits (McCracken,
1998). Others have advocated that a more gentle and supportive approach to the elderly is
more beneficial than the confrontational approach used in the younger population
(Atkinson, Beresford, Campbell, & Finlayson, 1996; McCracken, 1998). And finally,
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certain characteristics of the group leader related to successful treatment outcomes of the
elderly include expecting a positive prognosis, empathy, and personal communication
such as telephone calls and handwritten letters (Schofield & Tolson, 2001).
Of the alcohol treatment options available, one that is advocated as the most
practical and cost effective for trauma patients in any age group is brief intervention
(Longabaugh, Woolard, Nirenberg, Minugh, Becker, Clifford, Carty, Sparadeo, &
Gogineni, 2001; Lugen, 2006; Ryder & Edwards, 2000; Schmader & Moore, 2003;
Zisserton & Oslin, 2003). A brief intervention is a short counseling session lasting from
five to fifteen minute brief sessions in which the health care provider targets specific
health behaviors and risks at the time behavior is detected (Hungerford, 2005). The brief
intervention provided at the time the behavior is detected is then followed up with
another brief intervention appointment (Longabaugh, Woolard, Nirenber, Minugh,
Becker, Clifford, Carty, Sparadeo, & Gogineni, 2001; Lugen, 2006). The goal is to
motivate at-risk and problem drinkers to change their behavior and to reduce or stop
drinking. Brief intervention may also include patient education, contracting, and goal
setting (Schmader & Moore, 2003). Health care providers follow the FRAMES acronym
in providing brief intervention. The FRAMES intervention strategy includes: a) feedback
about behaviors, b) indicating the patient’s responsibility for changing their behavior, c)
giving patients specific advice on how behavior should be changed, d) give patient’s a
menu of options on how to change their behavior, e) approaching patient’s with empathy,
and f) supporting patients’ self-efficacy (McCracken, 1998; McQuillan, Von Rueden,
Hartsock, Flynn, & Whalen, 2002).
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Brief intervention is a form of treatment for at risk and problem drinkers that is
found to be effective and appropriate in primary care settings; namely, emergency and
trauma centers (Blow & Berry, 2002; Schermer, 2005; Schofield & Tolson, 2001).
Interventions performed in emergency and trauma centers represent a teachable moment
in which the patients motivation to change drinking behavior is increased. In trauma
center settings, the patient’s readiness to change is influenced by the injury severity and
the degree to which alcohol was considered to cause the injury (Gentilello, Duggan,
Drummond, Tonneson, Degner, Fishcer, & Reed, 1988).
Several randomized trials have found brief intervention effective for non
dependent problem drinkers (Babor & Kadden, 2005; Bien, Miller, Tonigan, 1993;
Moyer, Finney, Swearington, & Vergun, 2002; Schermer, Gentilello, Hoyt, Moore,
Moore, Rozycki, & Feliciano, 2003). These same trials found that older adults who
received interventions can engage in and accept brief intervention protocols and
demonstrate a significant reduction in at risk drinking when compared to the control
group (Flemming, Manwell, & Barry, 1991). Another study conducted by Longabaugh,
Woolard, Nirenber, Minugh, Becker, Clifford, Carty, Sparadeo and Gogineni (2001),
found that the strategy of providing brief intervention was more effective than standard
care or no intervention at all in decreasing alcohol consumption and that brief
interventions are often as effective as other more intensive interventions. Particularly, if
followed up by another brief intervention appointment or session. Finally, the Treatment
Improvement Protocol Series (TIPS) for older adults as developed by the Substance
Abuse and Mental Health Services Administration recommends using the least intensive
strategies such as brief intervention as a first line approach for reducing alcohol
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consumption in this population (Blow, 2006; Schermer, 2005; Schmader &
Moore, 2003).
Although brief intervention is advocated as the most practical, other treatment
modalities such as 12-Step Approach and Cognitive-Behavioral Coping Skills Therapy
have proven to be just as effective. In a study conducted by the Project Match Research
Group (1997) in which 1,726 subjects were randomly assigned to each of the treatment
modalities for 12 weeks, it was found that after one year o f treatment, all subjects
continued and maintained improvement in drinking outcomes regardless o f type o f
treatment modality used. Finally, Ondus, Hujer, Mann, and Mion (1999) contend that the
success of older adults to traditional treatment programs is comparable to the younger
cohort as long as the treatment is conducted in an age-segregated setting.
A major flaw in trauma care delivery is the lack of alcohol screening and
intervention at trauma centers (Gentilello, Duggan, Drummond, Tonnesen, Degner,
Fischer, & Reed, 1988). Trauma centers traditionally do well treating the injuries, but not
the underlying cause-alcohol use (Moore, Feliciano, & Mattox, 2004). Alcohol
consumption is a leading risk factor for unintentional injuries. There is a need to identify
patients with alcohol disorders and initiate treatment interventions (Soderstrom, Smith,
Dischinger, McDuff, Hebei, Gorelick, Kerns, Ho, & Reed, 1997).
Most trauma centers do not screen patients for alcohol problems, and the
provision for counseling is even more rare. Overall, approximately 85% of patients with
alcoholism remain undiagnosed, o f the 15% diagnosed as having alcoholism, only a small
portion reach treatment, and without treatment, less than 10% achieve abstinence
(Gentilello, Duggan, Drummond, Tonnesen, Degner, Fischer, & Reed, 1988). Blood
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alcohol testing is not conducted routinely in many trauma centers. A national survey of
trauma centers discovered that blood alcohol testing was the standard clinical practice in
only 38.3% of the facilities (McQuillan, Von Rueden, Hartsock, Flynn & Whalen, 2002).
Another study reported that only 19% of trauma centers routinely measure blood alcohol
levels on injured patients, and less than 15% assess patients for an alcohol use disorder
(Gentilello, Rivara, Donovan, Jurkovich, Daranciang, Dunn, Villaveces, Copass, &
Ries, 1999). In a more recent survey, it was found that 25% of trauma centers are now
using fonnal screening tools to screen patients for the presence o f alcohol (Schermer,
Gentilello, Hoyt, Moore, Morre, Rozycki, & Feliciano, 2003). Another randomized
prospective study done at a level I trauma center found that alcohol interventions were
associated with decreased alcohol intake and a reduced risk of trauma recidivism
(Gentilello, Rivara, Donovan, Jurkovich, Daranciang, Dunn, Villveces, Copass, &
Ries, 1999).
In summary, although the prevalence o f alcohol problems among the older
population is higher in health care settings, alcohol problems are often overlooked,
misdiagnosed or treated inappropriately for a variety of reasons (Adams & Cox, 1995;
NIAAA, 1998; Stinson, Dufour, & Bertolucci, 1989). Health care providers need to be
aware of the normal age related changes that place the elderly at an increased risk for
alcohol abuse and the barriers to alcohol use and abuse detection. It is estimated that three
million people over the age of 65 abuse alcohol and only 15% receive any type o f
intervention or treatment (Krach, 1998). Several treatment options are available;
however, brief intervention is a form of treatment for at risk and problem drinkers that is
found to be effective and appropriate in emergency and trauma centers (Blow & Berry,
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2002; Schofield & Tolson, 2001). Studies show that older problem drinkers are at least as
likely as younger problem drinkers to benefit from alcohol intervention and treatment
(Atkinson, Beresford, Campbell, & Finlayson, 1996). Identification o f alcohol use in the
older trauma patient at the time of initial admission presents an opportunity for health
care providers to implement intervention strategies to prevent long term alcohol
dependence, subsequent readmission for recurrent injuries, decrease overall health care
costs, improve quality o f life, and decrease morbidity and mortality. This can make a
marked impact on public health.
Alcohol and Trauma in the Older Population
The aging of the Unites States is progressing, and it is estimated that by 2030,
20% o f the population will be over the age of 65 (Benshoff, Harrawood, & Koch, 2003).
As the population increases so does the risk for injury. Several sources indicate that
approximately 15% o f all emergency department visits were made by individual’s age 65
and older. By the year 2020, this is number is expected to increase to 25% as the baby
boomers reach senior status (Richardson, 2003). Depending on geographic location, the
older population constitutes 4% to 8% o f trauma admissions and 23% o f total hospital
trauma admissions (Grossman, Scaff, Miller, Reed, Hoey, & Anderson, 2003;
Richardson, 2003). Trauma is the fifth leading cause o f death in those age 65 years and
over and constitutes 25% to 28% of all trauma deaths (Koval, Meek, Schemitsch,
Liporace, Strauss, & Zuckerman, 2003; Moore, Feliciano, & Mattox, 2004; Newton,
2001). This age group experiences fatal injuries at a rate three times higher than other
groups (Tometta, Mostafavi, Rina, Turen, Reimer, Levine, Behrens, Geller, Ritter, &
Homel, 1999; Victorino, Chong, & Pal, 2003)). Alcohol is known to be a factor in up to
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14 % of older Emergency Department visits and 10% to 14% o f trauma admissions
(Richardson, 2003; Schiller, Knox, & Chleborad, 1995). The older population accounts
for one-third of all healthcare costs and one-quarter o f all hospital costs on trauma
(Moore, Feliciano, & Mattox, 2004). The direct costs for trauma care in this population
are estimated at 87 billion dollars per year (Zautcke, Coker, Morris, &
Stein-Spencer, 2002).
Although the older population experiences the same types o f injuries as young
people, studies have demonstrated that the older trauma population differs from the
younger cohort in many areas. Relative to the older trauma population, the next section
will address the characteristics, mechanism of injury, injury severity, intensive care unit
and total hospital length o f stay, discharge disposition and insurance coverage.
Characteristics
Few studies have described characteristics specific to the older trauma patient that
consumes alcohol. In general, alcohol abuse rates have shown to be a factor in 14% of
older emergency department visits (Richardson, 2003). Retrospective studies of existing
trauma registry data from two level I trauma centers and one level II trauma center found
10% to 49.7% of the elderly were alcohol positive (Osier, Hales, Baack, Bear, &
His, 1988; Schiller, Knox, & Chleborad, 1995; Zautcke, Coker, Morris, &
Stein-Spencer, 2002). The mean age was 70 to 72, 60% to 78% male, 22% to 31%
female, 78% Caucasian, 14.7% Black, and 4.3% Hispanic. O f the older patients who
tested positive, one study discovered 71.8% had blood alcohol levels greater than 80
mg/dl and were considered intoxicated. Another study identified that for each decade of
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life over the age of 60, the highest average blood alcohol concentrations were found in
the 60 to 69 year age groups at 180 mg/dl.
In a retrospective study of data on vehicle crash fatalities from the Fatality
Analysis Reporting System (FARS), alcohol was more frequently identified as a factor in
counties with lower population densities for those who died in both the younger and older
age groups (Clark, 2001). Schwab and Kauder (1992) discovered that alcohol had less of
a role in motor vehicle crashes involving the older adult with only 6.6% of fatally injured
drivers over the age of 65 having blood alcohol levels greater than 0.10 mg/dl, in contrast
to 23% for all other age groups.
Finally, a population based study involving alcohol as a risk factor for fall injury
in the elderly, found a 21.9% prevalence o f alcohol use among cases and 34.2% among
controls (Nelson, Sattin, Langlois, DeVito, & Stevens, 1992). Alcohol users were less
likely to have sustained a fall injury than non-users. However, this study found no
association between alcohol use and fall injury events. This was in contrast to a study
done in a continuing care retirement center that found that individuals who drank
moderately were more likely to fall (Resnick, 2003).
Several other studies that addressed trauma in the older population excluded the
alcohol factor. In these particular studies, the mean age o f patients over 65 that sustained
trauma were 72 to 79 years of age, predominantly female 54% to 76.4%, and 90.8%
Caucasian (Champion, Copes, Buyer, Flanagan, Bain, & Sacco, 1989; DeKeyser,
Carolan, & Trask, 1995; Ferrara, Bartfield, & D ’Andrea, 2000; Grossman, Scaff, Miler,
Reed, Hoey, & Anderson, 2003; McKevitt, Calvert, Ng, Simons, Kirkpatrick, Appleton,
& Brown, 2003; Oreskovich, Howard, Copass, & Carrico, 1984; Rzepka, Malangoni, &
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Rimm, 2001). Schwartz, Rosenberg, Wang, Sanchez-Anguiano, and Ahmed (2005) did
an analysis of demographic differences in injuries among the elderly that presented to
emergency departments and found that as age increases over 65 years, the proportion of
women and whites increases as well.
Mechanism o f Injury
While the older group experiences the same type o f injuries as the younger age
group, there are differences in mechanisms o f injury. Blunt mechanisms were most
frequent. Schiller, Knox, and Chleborad (1995) found 79.1% of blunt injuries involved
vehicular crashes, 11.3% of blunt injuries involved non-vehicular, and 9.6% involved
penetrating injuries. In studies non-relevant to alcohol and trauma in the older adult, the
mechanisms most frequently encountered were falls at 24% to 79.4% followed by motor
vehicle crashes at 9% to 32%, and vehicle-pedestrian at 9% to 27% (Champion, Copes,
Buyer, Flanagan, Bain, & Sacco, 1989; DeKeyser, Carolan, & Trask, 1995; Ferrara,
Bartfield, & D ’Andrea, 2000; Grossman, Scaff, Miler, Reed, Hoey, & Anderson, 2003;
McKevitt, Calvert, Ng, Simons, Kirkpatrick, Appleton, & Brown, 2003; Oreskovich,
Howard, Copass, & Carrico, 1984; Rzepka, Malangoni, & Rimm, 2001; Schwartz,
Rosenberg, Wang, Sanchez-Anguiano, & Ahmed; 2005; Sugimoto, Aruga, Hirata, &
Shindo, 1999).
In the retrospective studies of existing trauma registry data relevant to alcohol in
the older age group, the three most common mechanisms were falls at 40.6% to 49.5%,
motor vehicle crashes at 28.2% to 36.7%, and vehicle-pedestrian at 5 to 10%
(Clark, 2001; Osier, Hales, Baack, Bear, & His, 1988; Zautcke, Coker, Morris, &
Stein-Spencer, 2002; Zietlow, Capizzi, Bannon, & Famell, 1994). Assaults followed at
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8.3% and suicide at 1.1% (Zautcke, Coker, Morris, & Stein-Spencer, 2002). In 1992,
Schwab and Kauder, identified that motor vehicle crashes were most common up to age
80 and then falls were the second most common. After age 80, the situation reversed,
with falls becoming the predominant mechanism and motor vehicle crashes as second.
Injury Severity
In the majority o f the studies, injury severity was scored by means o f the injury
severity score (ISS). Injury severity scoring is based on the Abbreviated Injury Scale
(AIS) developed by the American Medical Association committee on automotive safety.
AIS classifies anatomic injuries by body region on a six-point severity scale ranging from
one (minor injury) to six (too severe to treat). The injury score is determined by adding
the sum of squares o f the three highest scoring body regions. Considered the gold
standard for anatomic indices of injury, the ISS can range from 1 to 75 (Committee on
Trauma, 1999). An injury severity score of 1 to 8 is considered mild, 9 to 15 as
moderate, 16 to 24 as severe, and 25 to 75 as massive (Dischinger, Mitchell, Kufera,
Soderstrom, & Lowenfels, 2001). The higher the score, the more severe the injury; a
patient with an ISS o f 15 or greater is considered a major trauma patient (Emergency
Nurses Association, 1995). Used as a predictor for trauma outcomes, an ISS greater than
25 is associated with higher mortality (Ferrara, Bartfield, & D ’Andrea, 2000).
The retrospective alcohol related studies demonstrated a mean ISS of 13.3 to 19
for survivors and 17 to 47 for non-survivors (Osier, Hales, Baack, Bear, & His, 1988;
Schiller, Knox, & Chleborad, 1995). In the non-alcohol related trauma studies, the mean
ISS ranged from 8 to 27.3 for survivors and 17 to 30.2 for non-survivors (Champion,
Copes, Buyer, Flanagan, Bain, & Sacco, 1989; DeKeyser, Carolan, & Trask, 1995;
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Grossman, Scaff, Miler, Reed, Hoey, & Anderson, 2003; McKevitt, Calvert, Ng, Simons,
Kirkpatrick, Appleton, & Brown, 2003; Oreskovich, Howard, Copass, & Carrico, 1984).
Champion, Copes, Buyer, Flanagan, Bain, & Sacco (1989) also found that the mean
injury severity scores were nearly similar between older and younger groups at 13.3 and
13.4 respectively. One study found a median o f 9 for the survivor group and a median of
25 for the non-survivor group (Ferrara, Bartfield, & D’Andrea, 2000). The correlation
between injury severity and mortality varied as did the correlation between ISS and age
for both the alcohol and non-alcohol related studies in the older trauma population.
Length o f Stay
Intensive care unit and hospital lengths o f stay were used to estimate cost of
trauma care. In the non-alcohol related studies, the intensive care unit average length of
stay for survivors was 1.6 to 3.1 days, for non-survivors it was reported at 6 to 16 days
(Champion, Copes, Buyer, Flanagan, Bain, & Sacco, 1989; DeKeyser, Carolan, & Trask,
1995; Ferrara, Bartfield, & D’Andrea, 2000; McKevitt, Calvert, Ng, Simons, Kirkpatrick,
Appleton, & Brown, 2003; Oreskovich, Howard, Copass, & Carrico, 1984). Total
hospital length o f stay for survivors was 15.7 to 34.5 days, for non-survivors 9.9 to 18.7
days (Champion, Copes, Buyer, Flanagan, Bain, & Sacco, 1989; DeKeyser, Carolan, &
Trask, 1995; Ferrara, Bartfield, & D ’Andrea, 2000; McKevitt, Calvert, Ng, Simons,
Kirkpatrick, Appleton, & Brown, 2003; Oreskovich, Howard, Copass, & Cameo, 1984).
Ferrara, Bartfield, and D ’Andrea (2000) pointed out that length o f stay in the elderly
depended on pre-existing co-morbidity’s. In a study that compared geriatric trauma
patients (GTP) age 65 and over with octogenarian trauma patients (OTP) 80 and over,
total hospital length o f stay was slightly higher for the GTP and intensive care unit length
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of stays were one day longer (Grossman, Scuff, Miller, Reed, Hoey, & Anderson, 2003).
However, OTP’s who were less severely injured stayed longer in the hospital than GTP’s,
but intensive care unit length of stay was greater in GTP’s and this increased with injury
severity.
Alcohol related trauma studies for the older age group reported an intensive care
unit length of stay at 2.9 days and total hospital length of stay at 11 to 20 days. Both were
greater than the younger counterparts at 2.3 days and 4 to 13 days, respectively (Osier,
Hales, Baack, Bear, & His, 1988; Schiller, Knox, & Chleborad, 1995).
Discharge Disposition
Schwab and Kauder (1992), reported the mortality rate o f hospitalized older
trauma patients at 15% to 30%, compared to 4% to 8% in the younger group. Even when
injury severity scores were comparable, the mortality was significantly higher (Newton
2001). In a non-alcohol related study of the older trauma adult, Oreskovich, Howard,
Copass, and Carrico (1984) found that o f the 85% o f the trauma patients that survived,
only 8% returned to the previous level of independence and the remainder required
nursing home or some type of assistance at home. A population based study conducted at
a level I trauma center discovered a 7.1% mortality rate (Rzepka, Malangoni, & Rimm,
2001). In this same study, age specific inpatient mortality increased with increasing age,
with mortality rates 1.85 times higher in men than women and 1.20 times higher for
blacks than whites. The remainder of the studies indicated that 35% to 45% were
discharged home, 26% to 28% to rehabilitation, 13% to 16% nursing home, 18% acute
long-term care, and 2% were transferred to another facility (DeKeyser, Carolan, & Trask,
1995; Ferrara, Bartfield, & D’Andrea, 2000; McKevitt, Calvert, Ng, Simons, Kirkpatrick,
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Appleton, & Brown, 2003). In a study that compared geriatric trauma patients (GTP) age
65 and over with octogenarian trauma patients (OTP) 80 and over, GTP’s were more
likely to be discharged home (53.3%) or be transferred to a rehabilitation facility (20%)
than OTP’s at 28.8% and 17.4% respectively. In this same study, 37.2% o f OTP’s
required skilled nursing facility compared to 14.9% o f GTP’s.
In the alcohol related trauma studies, one retrospective study identified a 31%
mortality for the older trauma patient compared to 17.1% in the younger cohort (Schiller,
Knox, & Chleborad, 1995). Further analysis of the data concerning all mechanisms of
injury discovered a 21% to 53% mortality rate with pedestrian injuries being the most
fatal followed by assault and bicycle injuries. In the same study, 87% o f the survivors
returned home; however, only 23% had an ISS of 20. The data from this study confirmed
that older trauma patients have a poorer prognosis and require more costly care than the
young group. Another retrospective alcohol related study discovered that the probability
of a fatal outcome increased linearly with increasing age by about 1% per year over the
age o f 65 (Osier, Hales, Baack, Bear, & Hsi, 1988).
Cost o f Trauma Care and Insurance Coverage
Currently the elderly make up a small proportion of trauma admissions; however,
this age group consumes a disproportionate amount of resources. Some have reported this
to be 25% to 30% of trauma dollars (McKevitt, Calvert, Ng, Simons, Kirkpatrick,
Appleton, & Brown, 2003). Other sources indicate that the older trauma population
consumes one third of health care resources expended for trauma care (Newton, 2001;
Oreskovich, Howard, Copass, & Carrico, 1984).
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For patients age 65 and over, hospital reimbursement is under the prospective
payment system. The prospective payment system is based on Diagnosis Related Groups
(DRG’s) or sets o f medically similar diagnoses with approximately equal lengths o f stay.
Moore, Feliciano, and Mattox (2004) indicate that the DRG system grossly
underestimated costs, particularly in the severely injured, with complications, and in
those 80 years of age and over. In one study, the percentage of reimbursement for care of
the older trauma patient was reported at two-thirds of cost (Zietlow, Capizzi, Bannon, &
Famell, 1994). In contrast, another study conducted by Young, Cephas, and Blow (1998)
found that 98% of older trauma patients were insured; 76% by Medicare. These
researchers found that as injury severity increased, profit per case increased due to lower
per capita cost of care (Young, Cephas, Blow, 1998). Studies demonstrate that there is a
discrepancy between cost and payment in this age group.
Summary
In summary, as the population age 65 and older increases, the likelihood o f people
developing serious problems related to alcohol use that requires hospitalization will
increase. Alcohol consumption is known to increase the risk of health problems such as
dementia, depression, various cancers, hypertension, liver disease, poisoning, violence,
and trauma (Thun, Peto, Lopez, & Monaco, 1997). Alcohol is a known factor in 14% of
emergency department visits by the older adult and accounts for 10% to 14% o f trauma
admissions (Richardson, 2003; Schiller, Knox & Chleborad, 1995). Trauma is the fifth
leading cause o f death in those 65 years o f age and older and constitutes 25% to 28% of
all trauma deaths (Koval, Meek, Schemitsch, Liporace, Strauss, & Zuckerman, 2003;
Moore, Feliciano & Mattox, 2004; Newton, 2001). This age group experiences fatal
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injuries at a rate three times higher than other groups (Tometta, Mostafavi, Riina, Turen,
Reimer. Levine, Behrens, Geller, Ritter, & Homel, 1999). Furthermore, the older
population accounts for one-third of all healthcare costs and one-quarter o f all hospital
costs on trauma (Moore, Feliciano, & Mattox, 2004).
In conclusion, the literature supports that the older population differs from the
younger cohort in many areas. Age related changes in the older adult, along with alcohol,
influence physiologic reserve. As a result, the older trauma population is predisposed to
prolonged hospitalization and increased morbidity and mortality from unintentional
injuries. Alcohol threatens the health and wellness of this age group. For these reasons,
systematically describing the characteristics and hospital outcomes o f alcohol use in
trauma patients specific to the older age group could result in designing and establishing
alcohol screening, intervention and referral programs to prevent long term alcohol
dependence, subsequent readmission for recurrent injuries, decrease overall health care
costs, improve quality of life, and decrease morbidity and mortality.
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CHAPTER III
METHODOLOGY
Introduction
This chapter describes the research design and methodology o f the study. The
instruments used to gather the data, the procedures followed for sample selection and data
collection, data analysis strategies, limitations o f the study, and human subjects approval
procedures are described.
Research Design
The design of this study was a descriptive, correlational and retrospective study.
This was a between-subjects quantitative study design that involved data analysis of
existing trauma registry data from six level II trauma centers in a rural Upper Great
Plains state.
Descriptive, correlational and retrospective designs are one o f several approaches
identified in the literature to investigate the role of alcohol in trauma. Other methods
investigating alcohol use in the trauma patient include studies o f coroner’s cases, case
control studies that compare alcohol use patterns of injured patients with matched noninjured control subjects, prospective studies that follow alcohol users or alcoholics over
time and retrospective studies that analyze data from trauma registry databases (Blondell,
Looney, Krieg, & Spain, 2002; Cherpitel, 1992; Clark, 2001; Nelson, Sattin, Langlois,
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DeVito, & Stevens, 1992; Osier, Hales, Baack, Bear, & Hsi, Pathal & Demarest, 1988;
Schiller, Knox, & Chleborad, 1995; Zautcke, Coker, Morris, & Stein-Spencer, 2002).
Descriptive correlational research methodology allowed the researcher to identify
and compare the characteristics and hospital outcomes of alcohol positive older trauma
patients to alcohol negative older trauma patients who present to the emergency
department at level II trauma centers. These methods were selected because it is a means
to systematically and accurately describe the characteristics o f an existing phenomenon
and to determine if a relationship exists among the variables (Polit & Beck, 2004). In this
study, the phenomena includes a description o f the prevalence o f alcohol use among older
trauma patients and a comparison of the demographics, mechanism of injury, injury
severity, and hospital outcomes in the alcohol positive (AP) and alcohol negative (AN)
groups to determine if a relationship exists.
Evidenced based nursing practice depends on descriptive, correlational and
experimental research (Neuman & Fawcett, 2002; Polit & Beck, 2004). This design is
most appropriate to study the relationship o f alcohol use in the alcohol positive older
trauma population. The results o f this study will expand knowledge base on alcohol use
in the older adult trauma patient and assist nursing in identifying recommendations for
education, practice, policy, and future research.
Population and Sample
The sample included trauma patients age 65 and older who were admitted to six
level II trauma centers in a rural Upper Great Plains state from January, 1, 2004 to
December 31, 2004. Based on the 2000 census, the population of this state is 642,200.
There are 94,478 people age 65 and over represented in the population of this state. This
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age group comprises 14.7% o f the total population; 6.2% are male and 8.5% female. The
ethnic background o f the entire state population includes 92.4% White, 4.9% American
Indian, 1.2% Hispanic, 0.6% Black or African American, and 0.6% Asian (U.S. Census
Bureau, 2000).
According to the United States Census Bureau (2000), a rural area consists o f all
territory located outside of urban areas (UA) and urban clusters (UC). Urban clusters
consist of areas that have at least a minimum o f 2,500 people but less than 50,000. In
contrast, urban areas have a central city and a surrounding area with a population of
50,000 or more. In the United States, 21% or 59 million people were rural residents. The
rural population of the state represented in this study was 283,242 or 44% o f the total
population. Furthermore, the State’s Data Center (2005) reported that the majority o f the
residents or 83% live in non-metro counties. Non-metro counties are counties outside the
boundaries of a metro area with a population o f 10,000 or more. Overall, 56% o f the
state’s population resides in non-metro counties and 44% reside in rural areas
(NDSDC, 2005). The residency patterns place the state represented in this study in a rural
setting. In addition, one level II trauma center is located in an urban cluster and the
remaining five level II trauma centers are located in urban areas. The sample will include
subjects from urban, suburban, and rural areas o f the state.
A convenience sample was used for this study. The sample data were abstracted
from the trauma registry of each level II trauma center and had available all the variables
o f interest to this study. The state is represented by a total of six level II trauma centers
verified by the American College o f Surgeons and State Health Department. The total
population, 65 years of age and over, identified in the six trauma registries for the year
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2004 was 885 subjects. The researcher anticipated using all 885 subjects; however, two
subjects were removed because they were accounted for twice in the original sample data.
Sample size was subsequently reduced to 883 subjects age 65 and over. This represented
0.9% of the total state population in this age group. The total population was selected to
assure a sample size large enough to detect relationships in study variables for
generalizability. In addition, to assure adequate sample size and adequate representation
o f the older population, samples were obtained from all level II trauma centers in this
rural Upper Great Plains state. Sample size determination for this study focused on
achieving a sufficient statistical power to detect important associations between alcohol
use and patient characteristics. The a priori desired power parameters for this sample
were set at 0.85, within cell standard deviation of 20, moderate effect size of 0.40 and
alpha (two-tailed) at 0.05; however, once data gathered and statistical tests were
conducted, the actual power was typically less than the desired power. Actual power
analyses were less than desired power parameters because o f unanticipated small sample
size in the alcohol tested sample and unequal numbers in the independent groups.
Results o f the actual power analyses for Chi-square, Mann-Whitney U, Kruskal-Wallis,
and Speannan Rho statistical tests are displayed in Tables 12, 16, 18, 20 and 23.
The sample consisted of 883 subjects. Data collection was not extended into 2005
as initially proposed because the statistical value o f looking at another year o f data was
uncertain. Therefore, the decision was made to analyze original data set of 883 subjects to
quantify results. Using this one-year data, the sample size for this study consisted of 20
alcohol negative and 17 alcohol positive older trauma patients. The mean age o f the
sample was 79.8 years, with a range o f 68 to 100 years, and a median o f 80 years.
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The following eligibility criteria were used to determine subject participation:
a) age 65 and older in both alcohol positive and alcohol negative categories, b) admitted
at least 48 hours following injury or admitted directly to the operating room and/or
intensive care unit from the emergency department during January 1, 2004 to December
31, 2004, c) qualifying ICD-9-CM codes (International Classification o f Diseases, Ninth
Revision-Clinical Modification) of 800 to 959 signifying injury as principle diagnosis
d) all trauma deaths in the emergency department, and e) patient’s transferred into or out
of the hospital.
To assure consistency in obtaining the sample, the following step-by-step
sampling procedure was used: a) the researcher obtained letters o f support from the
individual’s administratively responsible for access to potential subjects at the Level II
trauma centers (see Appendix B), b) trauma services manager at each center received a
letter from the researcher identifying inclusion criteria, timeline for study, and data
relevant to study variables to be abstracted from the trauma registry, c) trauma registrars
at each trauma center retrospectively abstracted the data from the trauma registry for the
specified time frame, entered data on a computer spreadsheet and electronically or via
postal mail sent the spreadsheet to the researcher.
Instrumentation
The data for this study were retrospectively abstracted from the trauma registries
of each level II trauma center; therefore, no instrument was specifically developed for
this study. However, this researcher addressed the reliability and validity, as appropriate,
for the Trauma Clinical Data Management Systems software, credentialing of trauma
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registrars, ICD-9-CM Codes, Abbreviated Injury Scale (AIS), injury severity score (ISS),
and laboratory analyzers used to determine alcohol levels.
Trauma Clinical Data Management Systems Software
All six level II trauma centers use the Trauma Base Clinical Data Management
System Version 6.0 software to input trauma registry data. The Trauma Base Clinical
Data Management System is a comprehensive, user friendly, menu-driven computerized
registry used for level I to III trauma centers (Clinical Data Management, Trauma Base
Version 6.0, 2003). This software system has been in place since 1986 and has undergone
several upgrades. The release date for the most recent upgrade was March, 1997.
Trauma Registrar
Each trauma center has an experienced trauma registrar that, following discharge,
abstracts the patient’s data from the medical record and enters the data into the trauma
registry o f the Trauma Base Clinical Data Management System. The trauma registrars at
each center are registered nurses with critical care or emergency nursing experience. To
become a credentialed trauma registrar, each nurse attends a one to two day training
session for beginning, intermediate, and advanced training in trauma data collection,
processing and reporting.
International Classification o f Diseases, Ninth Revision,
Clinical Modification
The International Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) originated in 1977 and is based on the official version o f the
World Health Organization. Designed for the classification of mortality information for
statistical purposes, it is also used for indexing hospital records by disease and operations
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for data storage, retrieval and medical review (Commission on Professional and Hospital
Activities, 1980). Use of the ICD-9-CM codes is required for reporting diagnoses and
diseases to all United States Public Health Service and Health Care Financing
Administration programs. In addition, the ICD-9-CM codes are used for classifying
patient discharge diagnoses into Diagnosis Related Groups (DRG’s) for per case
reimbursement o f hospitals for Medicare and Medicaid programs (Mackenzie,
Steinwachs, Shanker, 1989). This study was concerned with those patients having the
qualifying ICD-9 codes o f 800 to 959 signifying injury as principle diagnosis (ICD-9CM; International Classification of Diseases, Ninth Revision, Clinical Modification).
More specifically, the ICD-9-CM coding system provi des the coding o f the anatomic
diagnoses of injury, the procedures performed, and the cause o f the injury (Rutledge,
Fakhry, Baker, & Oiler, 1993).
Abbreviated Injury Scale
The accepted gold standards for stratifying injured patients based on injury and
severity are the AIS and the ISS (Committee on Trauma, 1999; Rutledge, Fakhry, Baker,
& Oiler, 1993). Injury severity scores are associated with trauma outcomes of injured
patients and are used to determine the effectiveness of trauma care systems in preventing
mortality and reducing morbidity from injury (Mackenzie, Steinwachs, & Shanker,
1989). A trained and experienced trauma registrar calculates the ISS and enters the score
into the trauma registry.
The AIS was first developed in 1971 to standardize data on frequency and
severity of motor vehicle injuries. This severity scoring system is based on anatomic
descriptors. It originally was based on blunt injuries; however, a 1985 revision expanded
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the range of injuries to include penetrating injuries. The AIS provides a consensus
derived severity measurement score for each injury and is based on threat to life,
permanent impairment, and energy dissipation (Mackenzie, Steinwachs, & Shanker,
1989; Osier, Rutledge, Deis, & Bedrick, 1996). Subjective consensus o f the scores was
determined by a group of experts including trauma specialists and engineers (Mackenzie,
Shapiro, & Eastham, 1985). The AIS score is a numerical scale ranging from one to six;
one representing minor injury and six representing maximum injury or nearly fatal
(Association for the Advancement of Automotive Medicine, 1998). Each injury is
grouped in the AIS manual by body region.
Injury Severity Score
Injury severity scoring is based on the AIS. The ISS is the sum of squares of the
highest AIS for each of the three most severely injured body regions. Considered the gold
standard for anatomic indices of injury, the ISS can range from 1 to 75 (Committee on
Trauma, 1999; Baker, S., O’Neill, B., Haddon, W. & Long, W., 1974). An injury severity
score of 1 to 8 is considered mild, 9 to 15 as moderate, 16 to 24 as severe, and 25 to 75 as
massive (Dischinger, Mitchell, Kufera, Soderstrom, & Lowenfels, 2001). The higher the
score the more severe the injury; an ISS o f 15 or greater is considered a major trauma
patient (Emergency Nurses Association, 1995). Used as a predictor for trauma outcomes,
an ISS greater than 25 is associated with higher mortality (Ferrara, Bartfield, &
D’Andrea, 2000).
The literature identified two limitations o f the AIS and ISS methodology. Injury
severity scoring is based on consensus derived injury severity measures defined in the
AIS descriptor manual. Another limitation o f the ISS is that the score only considers
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three o f the given patient's injuries (Mackenzie, Steinwachs, & Shanker, 1989; Osier,
Rutledge, Deis, & Bedrick, 1996).
Two studies were found that addressed validity and reliability o f the AIS and ISS
methodology. A study was done to determine the interrater reliability o f various coders of
the AIS and ISS. In this study, 15 raters with varying qualifications were asked to
identify AIS code injuries sustained by 375 trauma patients admitted to four trauma
centers. Kappa statistics were then used to measure inter-judge agreement o f the AIS and
ISS ratings (Howell, 2002). The findings demonstrated that physicians and nurses were
more reliable in their ratings than emergency medical technicians and non-clinical
technicians (MacKenzie, Shapiro, & Eastham, 1985). Kappa statistics that measured
agreement with a modal AIS (the score assigned by the greatest number of raters) ranged
between 0.66 and 0.81, this represented substantial agreement, and Kappa statistics that
measured agreement with MD1 (physician rater judged to be most accurate by project
staff) ranged between 0.53 and 0.74, representing moderate to substantial agreement
(MacKenzie, Shapiro, & Eastham, 1985).
A construct validity analysis o f the AIS was done to determine the extent to which
the AIS measure the levels o f trauma severity in correlation with the ISS (Eastham,
1984). Construct validity is defined as the degree to which an instrument measures the
construct being investigated (Polit & Beck, 2004). The findings indicated that the AIS
could be defined as a scale that measures both mortality risk and acute care length of stay
elements of the injury severity construct. High correlation coefficients were identified for
mortality risk and length o f stay at 0.82 and 0.77, respectively. However, correlation
coefficients for recovery period and permanent disability were low at 0.48 and 0.37. One
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drawback identified to this study is that the study was conducted in 1984 and examined
the construct validity o f the injuries identified in the 1980 version of the AIS manual. The
manual has since been updated and a newer 1998 version o f the AIS manual exists.
Laboratory Analyzer
There were four different blood alcohol analyzers identified. The Beckman and
Coulter LX 20 Analyzer, Dade RXL Dimension Clinical Chemistry System, P. ISE
Modular Roche Analyzer, and the Roche/Hitachi Analyzer systems were used by lab
personnel to determine serum blood alcohol levels at the level II trauma centers. Alcohol
levels are resulted in milligrams per deciliter. Validity o f the data is ensured in two ways.
In addition to routine calibration, lab personnel use control alcohol concentrations to
monitor accuracy o f the machine at specific intervals as determined by the manufacturer
of the analyzer and as defined by institutional policy when potential problems are
suspected.
Data Collection Procedures
Data were collected from the level II trauma centers over a two-month
period-October and November, 2005. The researcher used the following data collection
procedures: a) prior to data collection, approval was obtained from the University of
North Dakota Institutional Review Board (Appendix B); b) the researcher obtained letters
of support from the individual’s administratively responsible for access to potential
subjects at the Level II trauma centers (Appendix B), c) the researcher developed a
computer spreadsheet with the study variables identified and electronically sent
spreadsheet to trauma registrars (Appendix A); d) trauma registrar at each o f the trauma
centers entered the data on a computer spreadsheet and sent electronically or via postal
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mail to researcher in November 2005; e) researcher coded and entered data onto a
computer spreadsheet into nominal categories; f) data were entered into a computer file;
g) the researcher and Data II trauma secretary verified the data twice for accuracy and
internal data consistency; h) data was inspected for irregularities and cleaned; i) a
codebook was established and data entered into SPSS Version 9.0; j) data were again
verified and codes checked; k) researcher assessed and addressed any missing values with
the statistician; 1) and finally, all the data collected was kept in a locked and secure area
during and after completion of the study for any further data clarification. The data will
be kept for three years and then destroyed.
Data Analysis
A variety o f descriptive and inferential statistics were used to describe the sample
and to test the relationship between the independent variable and the dependent variables.
Analysis o f the quantitative data was performed by using the Statistical Package for the
Social Sciences Version 9.0 (SPSS Inc., Chicago). Tables and graphs were also used for a
visual display o f data.
The first research question was examined using descriptive analysis. The
descriptive analysis included summary tables, percentages, measures o f central tendency,
and frequency distributions by age, gender, ethnicity, marital status, and type of insurance
for each age category in the AN and AP groups.
The hypothesis for research question 2 was examined using both univariate and
bivariate analysis. Univariate analyses using frequency distribution and percentage tables
were used to display sociodemographic variables in the AP and AN groups.
Sociodemographic variables include age, gender, ethnicity, marital status, and type of
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insurance. A bivariate analysis using Chi-square to detect for any significant differences
between gender, ethnicity, marital status, type o f insurance, and age groups in the AP and
AN groups were done.
Research Question 3 hypothesis was examined using a frequency table to display
mechanism of injury by age category and alcohol status, and a 2x5 Chi-square was used
to detect for differences between alcohol status and mechanism o f injury.
Research Question 4 hypothesis was examined using a frequency table to display
injury severity scores by alcohol status, a Mann-Whitney U test was used to detect for
significant differences between AP and AN groups and ISS; a 2x5 Kruskal-Wallis test to
compare AP and AN and ISS in each age group, and a 2x6 Kruskal-Wallis test was used
to compare AP and AN and ISS in each age group for each trauma center.
Finally, the hypothesis for research question 5 was examined using the
Mann-Whitney U test to detect for significant differences between AP and AN groups,
and ICU and total hospital length of stay; a 2x7 Chi-square to detect for differences
between alcohol status and discharge disposition; and a Spearman Rho analysis was used
to determine if a con-elation exists between alcohol status, injury severity scores, and
discharge disposition. The researcher expected to find some differences in relationships
when comparing data characteristics and hospital outcomes in alcohol positive patients
with alcohol negative patients.
Limitations
Potential methodological limitations identified for this study are sample size, ISS
calculations, inter-rater reliability, and serum ethanol values. To ensure adequate sample
size, the researcher used the entire population age 65 and over, identified in the six
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trauma registries for the year 2004. The literature has identified that use of the AIS to
calculate injury severity is universally accepted in trauma data collection. In terms of
inter-rater reliability, each of the six level II trauma centers participating in the study
have credentialed and experienced trauma registrar’s performing ISS calculations.
Finally, in addition to routine calibration, lab personnel use control alcohol
concentrations to monitor accuracy of the machine at specific intervals as determined by
the manufacturer of the analyzer and as defined by institutional policy when potential
problems are suspected.
Protection o f Human Subjects
The researcher conducted a retrospective study that involved the analysis o f pre
existing data in trauma registry database o f six level II trauma centers located in a rural
Upper Great Plains state. The data is concurrently entered into the trauma registry by the
trauma registrar upon patient discharge. At the time of data collection for this study, each
subject was assigned a sequential trauma number as the data are entered onto the
spreadsheet. This researcher was not able to identify the subjects.
According to the Human Subjects Review Flow Chart developed by the Office of
Research and Program Development, the researcher identified that this study fell under
the expedited review section because this research involves collection of existing data,
documents, and recordings of diagnostic specimens. The information was recorded by the
investigator in such a manner that subjects could not be identified directly or through
identifiers linked to the subjects.
The researcher completed the University of North Dakota Exempt Certification
Form for Research Involving Pre-Existing Records or Data and submitted the completed
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form to the University o f North Dakota Institutional Review Board for approval. An
official letter was received from the University o f North Dakota Institutional Review
Board granting approval to proceed with research study (see Appendix B). In addition,
the researcher obtained letters o f support from the individual's administratively
responsible for access to potential subjects at the six level II trauma centers (see
Appendix B). After completion of the study, the data will be kept for three years and then
shredded.
This chapter provided a discussion o f the research design and methodology. The
discussion addressed the instruments used to gather the data, the procedures followed for
sample selection and data collection, data analysis strategies, limitations of the study, and
human subjects approval procedures.
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CHAPTER IV
ANALYSIS AND PRESENTATION OF THE FINDINGS
Introduction
Despite the fact that alcohol use is one of the major causes of unintentional injury
and death in trauma centers, it is not routine practice to screen patients for alcohol
problems or to provide interventions when needed. The purpose of this study was a) to
identify the characteristics and hospital outcomes of older trauma patients who present to
the emergency department, and b) to compare the characteristics and hospital outcomes
of alcohol positive older trauma patients to the alcohol negative older trauma patients age
65 and over who present to the emergency department at level II trauma centers in a rural
Upper Great Plains state.
This chapter is divided into two sections. Section one presents the results of
univariate analyses of the sociodemographic variables including age, gender, ethnicity,
marital status, type of insurance, hospital outcomes including intensive care unit (ICU)
length of stay and total hospital length of stay, mechanism o f injury, injury severity, and
discharge disposition in the older trauma population relative to the entire sample. Section
two presents the results of bivariate and multivariate analyses of data according to age,
gender, ethnicity, marital status, type of insurance, mechanism of injury, injury severity,
and hospital outcomes in the alcohol negative and alcohol positive older trauma
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population, application of the findings to the study research questions and hypotheses,
and a summary o f the findings.
Section One: Results o f Univariate Analyses
Univariate analyses were performed on the data related to the sociodemographic
variables including age, gender, ethnicity, marital status, type o f insurance, mechanism of
injury, injury severity, and hospital outcomes including ICU length o f stay, total hospital
length of stay, and discharge disposition in the older trauma population.
Sociodemographic Variables
The sample data includes trauma patients age 65 and older admitted to six level II
trauma centers in a rural Upper Great Plains state from January 1, 2004 to December 31,
2004. Sample data were abstracted from the trauma registries. The sample originally
consisted of 885 subjects; however, two subjects were removed because they were
accounted for twice in the original sample data. Sample size was subsequently reduced to
883 subjects age 65 and older.
Results o f the unvariate analyses o f sociodemographic variables are displayed in
Table 2. From a trauma registry database o f 883 older trauma patients age 65 and older,
581 (65.8%) were female and 302 (34.2%) were males; o f which, 150 (17%) were single,
376 (42.6%) married, 317 (35.9%) widow/widower, 33 (3.7%) divorced, and 7 (0.8%)
were unknown. Data on ethnicity revealed 706 (80%) White/Caucasian, 22 (2.5%)
American Indian, 4 (0.5%) Hispanic, and 151 (17.1%) were unknown. Sources of
insurance identified for this age group were Government (82.2%), Motor Liability
(9.1%), Blue Cross and Blue Shield (4.1%), Self Pay (2.2%), Commercial (1.5%), and
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Table 2. Age, Gender, Marital Status, Ethnicity, and Insurance Characteristics in the
Older Rural Trauma Population (N = 883).

Variable

Frequency

Percent

65 to 74

264

29.9%

75 to 84 Years

347

39.3%

85 to 94 Years

241

27.3%

31

3.5%

883

100%

Female

581

65.8%

Male

302

34.2%

883

100%

Single

150

17.0%

Married

376

42.6%

Widow/Widower

317

35.9%

Divorced

33

3.7%

Unknown

7

0.8%

883

100%

Age Group

95 to 105
Total
Gender

Total
Marital Status

Total

73

Table 2 (cont.)

Frequency

Percent

White/Caucasian

706

79.9%

Unknown

151

17.1%

22

2.5%

4

0.5%

883

100%

726

82.2%

Motor Liability

80

9.1%

Blue Cross & Blue Shield

36

4.1%

Self Pay

19

2.2%

Commercial

13

1.5%

9

1.0%

Variable

Ethnicity

American Indian
Hispanic
Total
Insurance
Government

Worker’s Compensation
Total

883

100.1%*

Note. *Percentages may not total 100% due to rounding.
Worker’s Compensation (1.9%). Insurance data revealed that 864 or 97.8% of older
trauma patients had some type of insurance.
The mean age of the sample was 79.8 years, with a range o f 68 to 100 years, and a
median of 80 years. The categories of ages were 65 to 74 (29.9%), 75 to 84 (39.3%), 85
to 94 (27.3%) and 95 to 105 (3.5%). Results of the unvariate analysis o f
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sociodemographic variables by age group are displayed in Table 3. Trauma patients in the
75 to 84 (38.3%) year age group comprised the highest percentage and were
predominately White/Caucasian (79.9%), married (42.6%), females (65.8%) with
Government insurance (82.2%).
Mechanism o f Injury
Mechanism o f injury identified from the data w'ere falls 674 (76.3%), motor
vehicles/all terrain vehicles/motorcycle crashes 139 (15.7%), tool/machinery 22 (2.5%),
pedestrian 10 (1.1%), burns 8 (0.9%), animal 5 (0.6%), assault/abuse 2 (0.2%), stab
wounds 1 (0.1%), gunshot 1 (0.1%), and 21 (2.4%) were unknown. According to age
categories, the highest number of injuries occurred in the 75 to 84 age group at 347
(39.3%) followed by 264 (29.9%) in the 65 to 74 age group. The most frequently
identified mechanism o f injury for all age categories was falls, followed by motor
vehicles/all terrain vehicles/motorcycle crashes, tool/machinery, pedestrian, and bums.
Results o f the unvariate analysis o f the mechanism of injury variables are displayed in
Tables 4 and 5.
Injury Severity
Injury severity score categories were defined as minimal 1 to 3, mild 4 to 8,
moderate 9 to 15, severe 16 to 24, and massive 25 to 75. The mean injury severity for the
total sample was 9.23, with a range o f 1 to 75, and a median of 9.0. Relative to injury
severity categories, the moderate injury severity range of 9 to 15 (59.8%) was identified
most frequently across all age groups. The highest number of trauma patients in the
moderate severity range were found in the 75 to 84 year age category at 196 (22.2%).
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Table 3. Gender, Ethnicity, Marital Status, and Insurance Characteristics by Age Group
in the Older Rural Trauma Population (N = 883).

Variable

65 to 74

75 to 84

Age Group (years')
85 to 94

95 to 105

Total

144(16.3%)
120(13.6%)
264 (29.9%)

224 (24.4%)
123 (13.9%)
347 (38.3%)

188 (21.3%)
53 (6.0%)
241 (27.3%)

25 (2.8%)
6 (0.7%)
31 (3.5%)

581 (65.8%)
302 (34.2%)
883 (100%)

214 (24.2%)
10(1.1%)
3 (0.3%)
37(14.0%)
264 (29.9%)

290 (32.8%)
6 (0.7%)
1 (0.1%)
50 ( 14.4%)
347 (39.3%)

175(19.8%)
5 (0.6%)
0
61 (25.3%)
241 (27.3%)

27 (3.1%)
1 (0.1%)
0
3 (9.7%)
31 (3.5%)

706 (79.9%)
22 (2.5%)
4 (0.5%)
151 (17.1%)
883 (100%)

41 (4.6%)
155 (17.6%)
45 (5.1%)
21 (2.4%)
2 (0.2%)
264 (29.9%)

47 (5.3%)
157(17.8%)
131 (14.8%)
10(1.1%)
2 (.02%)
347 (39.3%)

56 (6.3%)
61 (6.9%)
120(13.6%)
1 (0.1%)
3 (0.2%)
241 (27.3%)

6 (0.7%)
3 (0.3%)
21 (2.4%)
3 (0.3%)
0
31 (3.5%)

150(17.0%)
376 (42.6%)
317 (35.9%)
33 (3.7%)
7 (0.8%)
883 (100%)

193 (21.9%)
29 (3.3%)
14(1.6%)
12 (1.4%)
8 (0.9%)
8 (0.9%)
264 (29.9%)

283 (32%)
41 (4.6%)
14(1.6%)
5 (0.6%)
4 (0.5%)
0
347 (39.3%)

220 (24.9%)
9(1.0%)
8 (0.9%)
2 (0.2%)
1 (0.1%)
1 (0.1%)
241 (27.3%)

30 (3.4%)
1 (0.1%)
0
0
0
0
31 (3.5%)

726 (82.2%)
80 (9.1%)
36(4.1%)
19(2.2%)
13 (1.5%)
9(1.0%)
883 (100.1%)*

Gender
Female
Male
Total
Ethnicity
White/Caucasian
American Indian
Hispanic
Unknown
Total
Marital Status
Single
Married
Widow/Widower
Divorced
Unknown
Total
Insurance
Government
Motor Liability
BC&BS
Self Pay
Commercial
Worker’s Comp
Total

Note. *Percentages may not total 100% due to rounding.

Results of the univariate analysis of injury severity characteristics are displayed in Tables
4 and 5.
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Table 4. Mechanism of Injury and Injury Severity Characteristics in the Older Rural
Trauma Population.

Frequency

Percent

Falls

674

76.3%

MVC

139

15.7%

Tool/Machinery

22

2.5%

Pedestrian

10

1.1%

Bums

8

0.9%

Animal

5

0.6%

Assault/Abuse

2

0.2%

Stab Wounds

1

0.1%

Gunshot

1

0.1%

21

2.4 %

883

100%

89

10.1%

Mild (4 to 8)

163

18.5%

Moderate (9 to 15)

527

59.8%

Severe (16 to 24)

59

6.7%

Massive (25 to 75)

44

5.0%

Variable

Mechanism of Injury (N = 883)

Unknown
Total
Injury Severity (N = 882**)
Minimal (1 to 3)

Total

882

Note. *Percentages may not total 100% due to rounding.
Note. **Missing data noted for one injury severity score in sample data.
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100.1%*

Table 5. Mechanism of Injury and Injury Severity Characteristics by Age Group in the
Older Rural Trauma Population.

75 to 84

Ase Group (vears)
85 to 94

95 to 105

Total

166(18.8%)

261 (29.6%)

217(24.6%)

30 (3.4%)

674 (76.3%)

MVC

63 (7.1%)

61 (6.9%)

15 (1.7%)

0

139(15.7%)

Tool/'Machinery

15(1.7%)

6 (0.7%)

1 (0.1%)

0

22 (2.5%)

3 (0.3%)

6 (0.7%)

1 (0.1%)

0

10(1.1%)

Bums

2 (0.2%

3 (0.3%)

2 (0.2%)

1 (0.1%)

8 (0.9%)

Animal

4 (0.5%)

1 (0.1%)

0

0

5 (0.6%)

Assault/Abuse

1 (0.1%)

1 (0.1%)

0

0

2 (0.2%)

Stab Wounds

1 (0.1%)

0

0

0

1 (0.1%)

Gunshot

1 (0.1%)

0

0

0

1 (0.1%)

Unknown

8 (0.9%)

8 (0.9%)

5 (0.6%)

0

21 (2.4%)

264 (29.9%)

347 (39.3%)

241 (27.3%)

31 (3.5%)

Variable

65 to 74

Mechanism of Injury (N = 883)
Falls

Pedestrian

Total

883

(9 9 .9 % )

Injury Severity (N = 882 **)
Minimal (1 to 3)

39 (4.4%)

33 (3.7%)

14(1.6%)

3 (0.3%)

89(10.1%)

Mild (4 to 8)

48 (5.4%)

71 (8.0%)

41 (4.6%)

3 (0.3%)

163 (18.5%)

Moderate (9 to 15) 142(16.1%)

196 (22.2%)

167(18.9%)

22 (2.5%)

527 (59.8%)

Severe (16 to 24)

19(2.2%)

30 (3.4%)

9(1.0%)

1 (0.1%)

59 (6.7%)

Massive (25 to 75)

16(1.8%)

16(1.8%)

10(1.1%)

2 (0.2%)

44 (5.0%)

264 (29.9%)

346 (39.2%)

241 (27.3%)

31 (3.5%)

Total

Note. ^Percentages may not total 100% due to rounding.
Note. **Missing data noted for one injury severity score in sample data.
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882 (100.1%)'

Hospital Outcomes
Hospital outcomes included the ICU length of stay, total hospital length of stay
and discharge disposition variables. Intensive Care Unit length o f stay categories were 1
to 7 days, 8 to 14 days, and 15 to 36 days. From a trauma registry database o f 883 older
trauma patients age 65 and older, 741 (83.9%) were not admitted to ICU and 142 (16.1%)
were admitted to the ICU. The mean ICU length of stay for the sample was 0.74 days,
with a range of 1 to 36 days. Older trauma patients, who were admitted to ICU, were
most frequently admitted for 1 to 7 days across all age groups. Intensive care unit
admissions relative to age category are 52 (5.9%) in the 65 to 74 year age category, 64
(7.2%) in the 75 to 84 year age category, 25 (2.8%) in the 85 to 94 year age category and
1 (0.1%) in the 95 to 105 year age category. Older trauma patients admitted to ICU were
most frequently identified in the 75 to 84 year age group in the 1 to 7 days category.
Hospital length of stay categories were 1 to 5 days, 6 to 10 days, 11 to 15 days,
and greater than 15 days. The mean hospital length of stay for all categories was 5.43
days, with a range of 1 to 33 days, and a median of 5 days. Data from the trauma registry
for total hospital length o f stay o f the older trauma patients identified 459 (52%) at 1 to 5
days, 284 (32.2%) at 6 to 10 days, 62 (7.0%) at 11 to 15 days, and 21(2.4%) were
hospitalized greater than 15 days. Relative to age group, the highest number of older
trauma patients were admitted for 1 to 5 days, in the 75 to 84 year age group. Results of
the unvariate analyses of ICU and total hospital length of stay characteristics are
displayed in Tables 6 and 7.
Discharge disposition categories included home, long term care facility, acute
long-term care facility, rehabilitation, transitional care unit, transferred to another facility,
79

Table 6. Intensive Care Unit (ICU) and Total Hospital Length o f Stay Characteristics in
the Older Rural Trauma Population (N = 883).

Frequency

Percent

None

741

83.9%

1 to 7 Days

120

13.6%

8 to 14 Days

15

1.7%

7

0.8%

883

100.0%

57

6.5%

1 to 5 Days

459

52.0%

6 to 10 Days

284

32.2%

11 to 15 Days

62

7.0%

> 15 Days

21

2.4%

Variable

ICU Length o f Stay

15 to 36 Days
Total
Hospital Length o f Stay
None

Total

883

100.1%*

Note. *Percentages may not total 100% due to rounding.
incarceration, and expired. The older trauma population data demonstrated 378 (42.8%)
were discharged to long term care facility, 293 (33.2%) were discharged home, 110
(12.5%) discharged to rehabilitation, 42 (4.8%) discharged to transitional care unit, 39
(4.4%) expired, 13 (1.5%) transferred to another facility, 5 (0.6%) discharged to acute
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Table 7. Intensive Care Unit (ICU) and Total Hospital Length of Stay Characteristics by
Age Group in the Older Rural Trauma Population (N = 883).

Variable

65 to 74

75 to 84

Age Group (years)
85 to 94

95 to 105

Total

ICU Length of Stay
None

212(24%)

283 (32%)

216(24.5%)

30 (3.4%)

741 (83.9%)

1 to 7 Days

46 (5.2%)

50 (5.7%)

23 (2.6%)

1 (0.1%)

120(13.6%)

8 to 14 Days

4 (0.5%)

10(1.1%)

1 (0.1%)

0 (.0%)

15 (1.7%)

15 to 36

2 (0.2%)

4 (0.5%)

1 (0.1%)

0 (.0%)

7 (0.8%)

264 (29.9%)

347 (39.3%)

241 (27.3%)

31 (3.5%)

883 (100%)

26 (2.9%)

22 (2.5%)

8 (0.9%)

1 (0.1%)

57 (6.5%)

151 (17.1%)

185 (21%)

107(12.1%)

16(1.8%)

459 (52.0%)

6 to 10 Days

68 (7.7%)

101 (11.4%)

104(11.8%)

11 (1.2%)

284 (32.2%)

11 to 15 Days

13 (1.5%)

28 (3.2%)

18(2%)

3 (0.3%)

62 (7.0%)

6 (0.7%)

11 (1.2%)

4 (0.5%)

0 (.0%)

21 (2.4%)

264 (29.9%)

347 (39.3%)

241 (27.3%)

31 (3.5%)

883 (100.1%)

Total
Hospital Length of Stay
None
1 to 5 Days

> 15 Days
Total

Note. *Percentages may not total 100% due to rounding.

long term care facility, 2 (0.2%) discharged to correctional institution, and 1 or 0.1%
discharge information was unknown. Discharge disposition relative to age group
categories revealed that the highest number of discharges were to long term care facilities
in all age group categories except in the 65 to 74 age category where a greater number of
patients were discharged home 149 (16.9%). The highest mortality rate was identified in
the 75 to 84 year age category at 1.7% (15/883), followed by 1.5% (13/883) in the 85 to
94 year age category. Mortality rate for the entire sample was 4.4% (39/883). Results of
the unvariate analyses of discharge disposition are displayed in Table 8 and 9.
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Table 8. Discharge Disposition Characteristics in the Older Rural Trauma Population
(N = 883).

Frequency

Percent

Long Term Care Facility

378

42.8%

Home

293

33.2%

Rehabilitation

110

12.5%

Transitional Care Unit

42

4.8%

Expired

39

4.4%

Transfer to Another Facility

13

1.5%

Acute Long Tenn Care Facility

5

0.6%

Incarceration

2

0.2%

Unknown

1

0.1%

Variable

Discharge Disposition

Total

883

100.1%*

Note. *Percentages may not total 100% due to rounding.
In summary, and relative to the entire sample, older trauma patients in the 75 to
84 year age group comprised the highest percentage and were predominately female,
white/Caucasian, married, and had government insurance. For all age categories, the most
frequently identified mechanism of injury was falls, followed by motor vehicles/all
terrain vehicles/motorcycle crashes, tool/machinery, pedestrian and bums. The mean ICU
length of stay was 0.74 days, with a range of 1 to 36 days. The highest number of trauma
patients admitted to ICU were in the 75 to 84 year age group. Mean hospital length of
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Table 9. Discharge Disposition Characteristics by Age Group in the Older Rural Trauma
Population (N=883).

75 to 84

Age Group (years)
85 to 94

95 to 105

Total

63 (7.1%)

139(15.7%)

156(17.7%)

20 (2.3%)

378 (42.8%)

149(16.9%)

112(12.7%)

32 (3.6%)

0

293 (33.2%)

Rehabilitation

33 (3.7%)

54 (6.1%)

22 (2.5%)

1 (0.1%)

110(12.5%)

Transitional Care Unit

5 ((0.6%)

17(1.9%)

12(1.4%)

8 (0.9%)

42 (4.8%)

9(1.0%)

15 (1.7%)

13 (1.5%)

2 (0.2%)

39 (4.4%)

Transfer to Another Facility 3 (0.3%)

8 (0.9%)

2 (0.2%)

0

13 (1.5%)

Acute Long Tenn Facility

1 (0.1%)

2 (0.2%)

2 (0.2%)

0

5 (0.6%)

Incarceration

1 (0.1%)

0

1 (0.1%)

0

2 (0.2%)

0

0

1 (0.1%)

0

1 (0.1%)

264 (29.9%)

347 (39.3%)

241 (27.3%)

Variable

65 to 74

Long Term Care Facility
Home

Expired

Unknown
Total

31 (3.5% 883 (100.1%)

Note. *Percentages may not total 100% due to rounding.

Stay for the entire sample was 5.43 days, with a range of 1 to 33 days. Finally, discharge
disposition relative to age group categories revealed that the highest number of
discharges were to long term care facilities in all age groups except in the 65 to 74 year
age category where a greater number o f trauma patients were discharged home. Overall
mortality rate for the sample was 4.4%.
Section Two: Results of Bivariate and Multivariate Analyses
This section presents the results of bivariate and multivariate analyses o f data as it
applies to the study research questions and hypotheses, and a summary of the findings.
The findings from this study answered the following five research questions:
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1. What is the prevalence o f alcohol use among older trauma patients admitted to
level II trauma centers in a rural state?
2. To what extent do the demographics o f alcohol positive (AP) older trauma
patients differ from alcohol negative (AN) older trauma patients?
3. To what extent do the mechanisms o f injury in the AP older trauma patients
differ from the AN older trauma patients?
4. To what extent do the injury severity scores in the AP older trauma patients
differ from the AN older trauma patients?
5. To what extent do the hospital outcomes of the AP older trauma patients differ
from the AN older trauma patients?
Research Question One
Research Question 1. What is the prevalence o f alcohol use among older trauma
patients admitted to level II trauma centers in a rural state? Research Question 1 was
examined using descriptive analysis. The descriptive analysis includes summary tables,
percentages, measures of central tendency, and frequency distributions by age, gender,
ethnicity, marital status, and type of insurance for each age category in the AN and AP
groups.
From a sample of 883 subjects, 37 (4.2%) were tested for serum alcohol levels
and 846 (95.8%) were not tested. O f the 37 subjects tested, 20 (54.1%) were AN and 17
(45.9%) were AP. Thus, the known prevalence o f alcohol use among older trauma
patients admitted to six level II trauma centers in a rural Upper Great Plains state is 1.9%
(17/883).
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Age categories identified in the AP group were 12 (70.6%) in the 65 to 74 year
age category, 4 (23.5%) in the 75 to 84 year age category, 1 (5.9%) in the 85 to 94 year
age category, and none in the 95 to 105 year age category. Blood alcohol levels (BAL)
ranged from 10 to 400 mg/dl. Categories of blood alcohol levels were 10 to 100 mg/dl,
101 to 200 mg/dl, 201 to 300 mg/dl and 301 to 400 mg/dl. In the AP group, 8 (47.1%)
had a BAL in the 201 to 300 mg/dl range, 5 (29.4%) in the 10 to 100 mg/dl range, 3
(17.6%) in the 101 to 200 mg/dl range, and 1 (5.9%) in the 301 to 400 mg/dl blood
alcohol range. O f the older trauma patients that tested positive, 13 (76.5%) had BAL’s
greater than 80 mg/dl. The highest BAL was found in the 75 to 84 year age category.
Results o f BAL’s by age groups in the older trauma population are displayed in Table 10.
Research Question Two
Research Question 2. To what extent do the demographics o f AP older trauma
patients differ from AN older trauma patients? Research Question 2 was examined using
both univariate and bivariate analysis. Univariate analyses using frequency distribution
and percentage tables were used to display sociodemographic variables in the AP and AN
groups. Sociodemographic variables include age, gender, ethnicity, marital status, and
type o f insurance. A bivariate analysis using Chi-square to detect for any significant
differences between gender, ethnicity, marital status, type of insurance, and age groups in
the AP and AN groups were done.
Results of the univariate analyses of sociodemographic variables are displayed in
Table 11. From a trauma registry database of 17 AP older trauma patients, 3 (17.6%)
were female and 14 (82.4%) were male; of which, 5 (29.4%) were single, 5 (29.4%)
widowed, 4 (23.5%) married, 2 (11.8%) divorced, and 1 (5.9%) had unknown marital
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Table 10. Blood Alcohol Status by Age Group in the Older Rural Trauma Population.

Variable

Age Group (N = 883))
85 to 94
95 to 105

65 to 74

75 to 84

241 (28.5%)

336 (39.7%)

23 (2.6%)

11 (1.2%)

264(29.9%)

347 (39.3%)

11 (55.0%)

31 (3.7%)

846 (95.8%)

0

37 (4.2%)

241 (27.3%)

31 (3.5%)

883 (100%)

7 (35.0%)

2(10.0%)

0

11 (55.0%)

7 (35.0%)

2(10.0%)

0

20 (100%)

4 (23.5%)

0

1 (5.9%)

0

5 (29.4%)

101 to 200 mg/dl

1 (5.9%)

2(11.8%)

0

0

3 (17.6%)

201 to 300 mg/dl

7(41.2%)

1 (5.9%)

0

0

8 (47.1%)

301 to 400 mg/dl

0

1 (5.9%)

0

0

1 (5.9%)

1 (5.9%)

0

17(100%)

Not Tested
Tested
Total

238 (28.1%)

Total

3 (0.3%)

Blood Alcohol Status (n=37)
Alcohol Negative (n=20)

Total
Alcohol Positive (n=17)
10 to 100 mg/dl

Total

12(70.6%)

4 (23.5%)

status. Data on ethnicity demonstrated 13 (76.5%) were White/Caucasian, 2 (11.8%)
were American Indian, and 2(11.8% ) were unknown. Sources of insurance identified for
the AP group were Government 13 (76.5%), Motor Liability 2 (11.8%), Self Pay 1
(5.9%), and Commercial 1 (5.9%).
In contrast, data from the AN group revealed 7 (35%) were female and 13 (65%)
were male; 12 (60%) were married, 5 (25%) were widowed, and 3 (15%) were single.
Data on ethnicity identified that all 20 (100%) were White/Caucasian. Sources of
insurance in the AN group were Government 9 (45%), Motor Liability 6 (30%), Self Pay
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Table 11. Gender, Ethnicity, Marital Status and Insurance Characteristics in the Alcohol
Negative and Alcohol Positive Older Rural Trauma Population (N=37).

AN (n = 20)

AP (n = 17)

7 (35.0%)

3 (17.6%)

10(27%)

Male

13 (65.0%)

14 (82.4%)

27 (73%)

Total

20(100% )

17(100%)

37(100%)

White/Caucasian

20(100.0% )

13 (76.5%)

33 (89.2%)

American Indian

0

2(11.8% )

2 (5.4%)

Unknown

0

2(11.8% )

2 (5.4%)

20 (100%)

17(100%)

37(100%)

3 (15.0%)

5 (29.4%)

8(21.6%)

12 (60.0%)

4 (23.5%)

16(43.2%)

5 (25.0%)

5 (29.4%)

10(27.0%)

Divorced

0

2(11.8% )

2 (5.4%)

Unknown

0

1 (5.9%)

1 (2.7%)

20 (100% )

17(100%)

37(100% )

Variable

Total

Gender
Female

Ethnicity

Total
Marital Status
Single
Married
Widow/Widower

Total
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Table 11 (cont.).

Total

AN (n = 20)

AP (n = 17)

1 (5.0%)

1 (5.9%)

2 (5.4% )

Self-Pay

4 (20.0%)

1 (5.9%)

5(13.5% )

Government

9 (45.0%)

13 (76.5%)

22 (59.5%)

Motor Liability

6 (30.0%)

2 (11.8%)

8(21.6% )

20(100% )

17(100%)

37(100% )

Variable

Insurance
Commercial

Total

4 (20%), and Commercial 1 (5.0%). Insurance data revealed that 32 (86.5%) of the older
trauma patients tested for blood alcohol carried some type o f health insurance.
A bivariate analysis using a 2x3 Chi-square test that compared gender and age
groups was not significant p > .05. Since two cells had expected count less than five, the
Cramer’s V value was used to test for significant differences p=.619. A 2x2 Chi-square
analysis done to detect for differences between gender and alcohol status was also not
significant p >.05. One cell had an expected count less than five; therefore, the Fisher’s
Exact Test was used to test for significance p = .288. In regards to alcohol status and
ethnicity, a 2x3 Chi-square analysis to detect for differences in alcohol status and
ethnicity was not significant p > .05. Four cells had an expected count less than 5;
therefore, the Cramer’s V calculations were used to detect for differences p = .071.
Finally, results o f the bivariate analysis regarding alcohol status for marital status and
types o f insurance were also not significant p >.05. Both the 2x5 Chi-square for marital
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status and the 2x4 Chi-square for types o f insurance had cells with expected counts less
than five; therefore, the Cramer’s V calculations were again used and demonstrated p
= 121 and p = 230; respectively. Refer to Table 12 for a summary of the Chi-square
analysis relative to age, gender, ethnicity, marital status and insurance in the alcohol
tested older trauma population.
Hypothesis: Alcohol has no effect on the demographics o f older trauma patients
admitted to level II trauma centers in a rural state. The hypothesis for this research
question was supported.
Table 12. Chi-square Analysis Summary: Alcohol Status, Age, Gender, Ethnicity, Marital
Status, Insurance, Mechanism of Injury, and Discharge Disposition (N=37).

x2

Power

Age

.619

.13

Gender

.288

.21

Ethnicity

.071

.54

Marital Status

.121

.56

Insurance

.230

.38

Mechanism of Injury

.220

.45

Discharge Disposition

.577

.32

Variable

Research Question Three
Research Question 3. To what extent do the mechanisms of injury in the AP older
trauma patients differ from the AN older trauma patients? Research Question 3 was
examined using a frequency table to display mechanism o f injury by age category and
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alcohol status, and a 2x5 Chi-square to detect for differences between alcohol status and
mechanism o f injury.
A descriptive analysis of mechanism of injury and age category in the AN and AP
older trauma patients is displayed in Tables 13 and 14. The descriptive analysis of
mechanism o f injury in the AP group identified 9 (52.9%) falls, 7 (41.2%) motor
vehicles/all terrain vehicles/motorcycle crashes, and 1 (5.9%) bum. In contrast, an
analysis o f mechanisms of injury in the AN group identified 13 (65%) motor vehicles/all
terrain vehicles/motorcycle crashes, 5 (25%) falls, 1 (5%) gunshot, and 1 (5%) injury
involving tools/machinery. Relative to age categories in the AP group, 6 (35.3%) falls, 5
(29.4%) motor vehicles/all terrain vehicles/motorcycle crashes, and 1 (5.9%) bum were
identified in the 65 to 74 year age group; 2(11.8% ) falls, and 2 (11.8%) motor
vehicles/all terrain vehicles/motorcycle crashes in the 75 to 84 year age category; and 1
(5.9%) fall in the 85 to 94 year age category. Results of the bivariate analysis using Chisquare to detect for differences between alcohol status and mechanisms of injury was not
statistically significant p >.05. Six cells had an expected count less than five therefore,
the Cramer’s V calculations were used to test for significance p = .220. Results o f the
bivariate analysis using a 2x5 Chi-square regarding alcohol status and mechanism of
injury are displayed in Table 12.
Hypothesis: Alcohol has no effect on mechanisms o f injury o f older trauma
patients admitted to level II trauma centers in a rural state. The hypothesis for this
research question was supported.
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Table 13. Mechanism of Injury Characteristics in the Alcohol Negative and Alcohol
Positive Older Rural Trauma Population (N=37).

Variable

AN (n = 20)

AP (n = 17)

Total

5 (25.0%)

9 (52.9%)

14(37.8%)

13(65.0%)

7(41.2%)

20 (54.1%)

1 (5.0%)

0

1 (2.7%)

0

1 (5.9%)

1 (2.7%)

1 (5.0%)

0

1 (2.7%)

20(100% )

17(100%)

37(100% )

Mechanism o f Injury
Falls
Motor Vehicle Crash
Gunshot
Bums
Tool/Machinery
Total

Table 14. Mechanism of Injury and Age Group Characteristics in the Alcohol Positive
Older Rural Trauma Population (N=17).

______________________ Aee Group fN = 883b___________ _
65 to 74
75 to 84
85 to 94

Variable

Total

Mechanism of Injury

Total

Falls

6 (35.3%)

MVC

5 (29.4%)

Bum

1 (5.9%)

Total

12(70.6%)

12(70.6%)

12(70.6%)
Falls

2(11.8%)

MVC

2(11.8%)

Total

4 (23.5%)

4 (23.5%)
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4 (23.5%)
Falls 1 (5.9%)
1 (5.9%)

1 (5.9%)
17(100%)

Research Question Four
Research Question 4. To what extent do the injury severity scores in the AP older
trauma patients differ from the AN older trauma patients? Research Question 4 was
examined using a frequency table to display injury severity scores by alcohol status, a
Mann-Whitney U test to detect for significant differences between AP and AN groups
and 1SS; a 2x5 Kruskal-Wallis test to compare AP and AN and ISS in each age group,
and a 2x6 Kruskal-Wallis test to compare AP and AN and ISS in each age group for each
trauma center.
A frequency distribution table identifying the injury severity categories for AN
and AP groups is displayed in Table 15. The mean injury severity score (ISS) in the AN
group was 13.10, and the mean ISS in the AP group was 10.71. Both groups reflect a
moderate injury severity range. A Maim-Whitney U test demonstrated no statistically
significant differences in the ISS means for the AN and AP groups p >.05. Results o f the
Mann-Whitney U test o f differences in ISS between AN and AP groups are presented in
Table 16. The non-parametric Mann-Whitney U test for independent groups was used in
lieu o f the Independent /-test because o f the small sample size.
The ISS’s, hospital length of stay, ICU length o f stay, and age were tested for
nonnality using the Shapiro-Wilk tests. As demonstrated in Table 17, the results were
highly significant in both the AP and AN group that the data were not normally
distributed. Consequently, the Kruskal-Wallis non-parametric analogue test was used in
lieu o f the Analysis of Variance to analyze the data. Results o f the Kruskal-Wallis
analysis regarding alcohol status, ISS, and age group as demonstrated in Table 18, were
not statistically significant; the test, which was corrected for tied ranks, revealed a
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Table 15. Injury Severity Characteristics in the Alcohol Negative and Alcohol Positive
Older Rural Trauma Population (N=37).

Injury Severity

AP (n = 17)

AN (n = 20)

Total

Injury Severity
2 (5.4%)

4(10.8% )

6(16.2%)

Mild (4 to 8)

5 (13.5%)

3(8.1% )

8 (2.7%)

Moderate (9 to 15)

6(16.2% )

7(18.9%

13 (35.1%)

Severe (16 to 24)

4 (10.8%)

1 (2.7%)

5 (13.5%)

3 (8.1%)

2 (5.4%)

5 (13.5%)

20(100% )

17(100%)

37(100%)

Minimal (1 to 3)

Massive (25 to 75)
Total

Table 16. Mann-Whitney U Test Analysis: Injury Severity Scores, Hospital and Intensive
Care Unit (ICU) Length of Stay (LOS), and Age in the Alcohol Negative and Alcohol
Positive Older Rural Trauma Population (N=37).

Variables

ISS

Hospital LOS

ICU LOS

Age

Mean Rank

SD

Alcohol Status

n

AN

20

13.10

10.88

AP

17

10.71

10.00

AN

20

10.15

11.56

AP

17

6.29

4.93

AN

20

4.00

8.74

AP

17

.71

1.21

AN

20

74.85

6.91

AP

17

72.47

6.31
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P

Power

.333

.12

.427

.11

.240

.14

.277

.13

Table 17. Shapiro-Wilk Tests for Normality.

Alcohol Status

Variable

Negative

Positive

P

ISS

002***

Hospital LOS

.000***

ICU LOS

.000***

Age

047***

ISS

.001***

Hospital LOS

.052

ICU LOS

o o o ***

Age

.056

Note. ***p<.05.

Table 18. Kruskal-Wallis Analysis for ISS and Age Groups in the Alcohol Negative and
Alcohol Positive Older Rural Trauma Population (N=37).

Alcohol Status

AN

AP

Age Group

Mean Rank

65 to 74

10.45

75 to 84

8.71

85 to 94

17.00

65 to 74

9.21

75 to 84

10.25

85 to 94

1.50

94

x2

P

Power

(2, n=20)= 3.104

.212

.14

(2, n=17) = 2.540

.281

.13

x2 (2, n=20)=3.104, p=.212 for the AN group and x2 (2, n=17) = 2.540, p=.281 for the AP
group.
A bivariate analysis using the Kruskal-Wallis test (2x6) to compare the two
alcohol groups and ISS in each age group for each trauma center demonstrated that only
one level II trauma center had enough data in the alcohol groups to determine
significance. In that particular trauma center, 24 (64.9%) out of 37 BAL’s were drawn in
the older trauma patients. O f the BAL’s drawn, 18 (48.6%) were AN and 6 (16.2%) were
AP. As demonstrated in Table 20, results of the Kruskal-Wallis analysis for this
particular trauma center was not statistically significant; the test, which was again
corrected for tied ranks, demonstrated x2(2, n=l 8)=2.713, p=.258 for the AN group.
Similarly, for the AP group, x2(l, n=6) = 1.455, p=.228. The ranked mean ISS’s for the
population in these two groups are not different. Descriptive statistics for the number of
AP and AN groups with mean ISS and age group are displayed in Table 19.
Hypothesis: Alcohol has no effect on injury severity o f older trauma patients
admitted to level II trauma centers in a rural state. The hypothesis for this research
question was supported.
Research Question Five
Research Question 5. To what extent do the hospital outcomes of the AP older
trauma patients differ from the AN older trauma patients? This question was examined
using Mann-Whitney U test to detect for significant differences between AP and AN
groups, and ICU and total hospital length of stay; a 2x7 Chi-square test to detect for
differences between alcohol status and discharge disposition; and a Spearman Rho
analysis to determine if a correlation exists between alcohol status, injury severity
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Table 19. Mean Age Group and Mean Injury Severity Scores in the Alcohol Negative and
Alcohol Positive Older Rural Trauma Population by Trauma Center (N=37).

AN & AP

Trauma Center

n

Mean

SD

Alcohol Negative
Trauma Center 2

Trauma Center 3

Trauma Center 5

Injury Severity

1

9.00

.00

Age Group

1

6.00

.00

Injury Severity

18

13.56

11.41

Age Group

18

6.61

.70

Injury Severity

1

9.00

.00

Age Group

1

6.00

.00

Injury Severity

1

10.00

.00

Age Group

1

7.00

.00

Injury Severity

2

20.50

17.68

Age Group

2

6.00

.00

Injury Severity

6

4.83

3.60

Age Group

6

6.33

.82

Injury Severity

1

13.00

.00

Age Group

1

7.00

.00

Injury Severity

4

5.75

3.77

Age Group

4

6.50

.58

Injury Severity

3

22.00

12.12

Alcohol Positive
Trauma Center 1

Trauma Center 2

Trauma Center 3

Trauma Center 4

Trauma Center 5

Trauma Center 6
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Table 20. Kruskal-Wallis Analysis for ISS and Age Groups in the Alcohol Negative and
Alcohol Positive Older Rural Trauma Population Admitted to Trauma Center 3 (N=37).

Alcohol Status

Alcohol Negative

Alcohol Positive

Age Group

Mean Rank

x2

P

Power

65 to 74

9.44

(2, n=18)= 2.713

.258

.14

75 to 84

8.00

85 to 94

15.00

65 to 74

3.90

(1, n=6)=1.455

.228

.29

85 to 94

1.50

scores, and discharge disposition. Injury severity score data failed the normality test;
therefore, Spearman Rho test was used in lieu of the Pearson R parametric test.
Hospital outcomes included the intensive care unit (ICU) length o f stay, total
hospital length o f stay and discharge disposition variables. The mean ICU length of stay
for the alcohol tested trauma population was 2.49 days. Within the alcohol tested trauma
population, 14 (37.8%) were admitted to ICU and 23 (62.2%) were not admitted to ICU.
Of the trauma patients admitted to ICU, 5 (13.5%) were in the AP group and 9 (24.3%)
were in the AN group. The mean ICU length o f stay for the AN group was 4 days
compared to 0.71 days for the AP group. Although the majority of the alcohol tested
trauma patients were not admitted to ICU, those admitted were most frequently identified
in the 1 to 7 day category, 11 (27.9%).
The mean hospital length of stay for the alcohol tested trauma population was 8.4
days. In general, the mean hospital length of stay for the AN trauma patients was 10.15
days compared to 6.29 days in the AP group. However, AN trauma patients admitted to
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ICU had a mean hospital length of stay o f 17.33 days compared to 7 days for the AP
group. Trauma patients not admitted to ICU had a mean hospital length of stay o f 4.27
days for the AN group and 6 days for the AP group. The majority of the alcohol tested
trauma patients in both the AN and AP groups were in the hospital 1 to 5 days. A
frequency distribution table identifying the ICU and hospital length of stay for AN and
AP groups is displayed in Table 21. Results of Mann-Whitney U test of differences in
ICU and total length o f stay between AN and AP groups are presented in Table 16. There
were no statistically significant differences found in ICU and total hospital length of stay
in the AN and AP groups.
Discharge disposition categories for the AN and AP groups included home, long
term care facility, rehabilitation, transitional care unit, transferred to another facility,
incarceration, and expired. A descriptive analysis of discharge disposition in the AN and
AP older trauma patients is displayed in Table 22. The descriptive analysis of discharge
disposition in the AP group demonstrated 10 (58.8%) were discharged home, 4 (23.5%)
discharged to long term care facility, 1 (5.9%) discharged to correctional institution, 1
(5.9%) discharged to transitional care unit, none discharged to rehabilitation, and 1
(5.9%) expired. In the AN group, 8 (40%) were discharged home, 6 (30%) discharged to
long term care facility, 2 (10%) discharged to rehabilitation, 1 (5%) transferred to another
facility, 1 (5%) discharged to transitional care unit, and 2 (10%) expired. Results of the
bivariate analysis using a 2x7 Chi-square regarding alcohol status and discharge
disposition were not significant among the alcohol tested trauma population p = >.05.
Eleven cells had an expected count less than 5; therefore, the Cramer’s V calculations
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Table 21. Intensive Care Unit (ICU) and Hospital Length o f Stay in the Alcohol Negative
and Alcohol Positive Older Rural Trauma Population (N=37).

Variable

AN (n = 20)

AP (n = 17)

Total

11 (29.7%)

12 (32.4%)

22 (59.5%)

6 (16.2%)

5 (13.5%)

11 (29.7%)

8 - 1 4 Days

1 (2.7%)

0 (.0%)

1 (2.7%)

1 5 -3 6 Days

2 (5.4%)

0 (.0%)

2 (5.4%)

20(1 0 0 % )

17(100%)

37(100% )

0 (.0%)

2 (5.4%)

2 (5.4%)

1 to 5 Days

9 (24.3%)

8 (21.6%)

17(45.9%)

6 to 10 Days

3 (8.1%)

4(10.8% )

7(18.9% )

11 to 15 Days

4(10.8% )

2 (5.4%)

6(16.2% )

> 15 Days

4(10.8% )

1 (2.7%

5 (13.5%)

20 (100% )

17(100%)

37 (100%)

ICU Length of Stay
0 Days
1 - 7 Days

Total
Hospital Length of Stay
None

Total
Mean
ICU Admitted - YES

17.33 Days

7 Days

ICU Admitted - NO

4.27 Days

6 Days

were used to detect for differences p = .577. Results of the bivariate analysis using a 2x7
Chi-square regarding alcohol status and discharge disposition are presented in Table 12.
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A Spearman Rho analysis was done to determine if a correlation exists between
alcohol status, ISS, and discharge disposition. Based on the Spearman Rho analysis, there
was a statistically significant correlation between ISS and discharge disposition in the AN
group; r( 18) = .636, p = .003 and no significance in the AP group r( 15) = .086, p = .742.
Results o f Spearman Rho correlation test for AN, AP, ISS, and discharge disposition are
presented in Table 23.
Table 22. Discharge Disposition Characteristics in the Alcohol Negative and Alcohol
Positive Older Rural Trauma Population (N=37).

AN (n = 20)

AP (n = 17)

Total

Home

8 (40.0%)

10(58.8%)

18(48.6%)

Long Term Care Facility

6 (30.0%)

4 (23.5%)

10(27%)

Transitional Care Unit

1 (5.0%)

1 (5.9%)

2 (5.4%)

Transfer to Another Facility

1 (5.0%)

0

1 (2.7%)

2 (10.0%)

0

2 (5.4%)

0

1 (5.9%)

1 (2.7%)

Expired

2(10.0% )

1 (5.9%)

3(8.1% )

Total

20 (100%)

17(100%)

37(100%)

Discharge Disposition

Rehabilitation
Incarceration

Hypothesis: Alcohol has no effect on hospital outcomes o f older trauma patients
admitted to level II trauma centers in a rural state. The hypothesis for this research
question was partially supported. Results o f Mann-Whitney U test o f differences in ICU
and total hospital length of stay between AN and AP groups were not significant;
however, based on the Spearman Rho analysis, there was a statistically significant
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correlation between 1SS and discharge disposition in the AN group and no significance in
the AP group.
Table 23. Spearman Rho Correlation Matrix: Alcohol Negative, Alcohol Positive, Injury
Severity Scores, and Discharge Disposition, (N=37).

Variable

AN (n = 20)

AP (n = 17)

Injury Severity vs. Discharge Disposition

r( 18) = .636
p = .003****

r(15) = .086
p = .742

Power

.86

.06

Note. **** p <.05.
Summary
In summary, this chapter has presented the results o f this study. Findings related
to the study’s research questions and hypotheses were discussed. The known prevalence
of alcohol use among older trauma patients admitted to six level II trauma centers in a
rural Upper Great Plains state is 1.9%. Hypotheses for research questions 2, 3, and 4 were
supported by the findings; no sociodemographic differences were found between the two
alcohol groups and alcohol had no effect on mechanism of injury and injury severity of
older trauma patients admitted to level II trauma centers in a rural state.
Hypothesis for research question 5 was partially supported in that alcohol had no
effect on intensive care unit length o f stay, hospital length o f stay and the discharge
disposition o f older trauma patients admitted to level II trauma centers. However, there
was a statistically significant correlation found between injury severity and discharge
disposition in the alcohol negative group and no significance found in the alcohol
positive group.
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CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Summary o f the Study
As the older population increases, the risk for injury also increases. The use o f
alcohol is a major contributing risk factor for unintentional injury and death. The problem
is that despite the fact that alcohol use is one o f the major causes o f unintentional injury
and death in trauma centers, most trauma centers do not routinely screen patients for
alcohol problems and provide intervention when needed. A descriptive correlational
methodology was used to identify and compare the characteristics and hospital outcomes
o f alcohol positive (AP) older trauma patients age 65 years and over to the alcohol
negative (AN) older trauma patients age 65 and over who presented to the emergency
department at level II trauma centers. The hypothesis predicated on this purpose was that
there would be significant differences identified in relationships when comparing
characteristics and hospital outcomes in AP older trauma patients to AN older trauma
patients. This between-subjects quantitative study design involved the data analysis of
existing trauma registry data for the 2004 calendar year from six level II trauma centers
located in a rural Upper Great Plains state. The Neuman Systems Model (NSM) was the
theoretical framework used to organize the literature review and to identify the
characteristics of AP and AN older trauma patients through the four domains:
physiological, psychological, developmental, and sociocultural. Analysis o f the data was
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accomplished by using Chi-square, Mann-Whitney U, Kruskal-Wallis, and Spearman
Rho tests.
This chapter presents important conclusions relative to the research hypotheses as
derived from the findings of the data analysis and the literature review, a discussion of
the limitations of the findings, significance of the findings to nursing practice, nursing
education, policy development and recommendations for further research.
Conclusions
Based on the findings the following conclusions were made:
1.

The findings in this study supported the hypothesis for research question two.

There were no differences found in the age, gender, ethnicity, marital status, and type of
insurance between the alcohol negative and alcohol positive older trauma patients
admitted to level II trauma centers. In this study, 4.2% o f the trauma population age 65
and over were tested for serum alcohol levels and 95.8% were not tested. O f the 37
subjects tested, 17 or 45.9% were AP and 20 or 54.1% were AN. The prevalence of
alcohol use among older trauma patients admitted to six level II trauma centers in this
study is 1.9%. Although only 4.2% of the older trauma patients were tested for alcohol in
this study, nearly half had alcohol present on admission to the trauma centers. This is
consistent with other retrospective studies of existing trauma registry data which found
10% to 49.7% of the elderly were AP (Osier, Hales, Baack, Bear, & His, 1988; Schiller,
Knox, & Chleborad, 1995; Zautcke, Coker, Morris, & Stein-Spencer, 2002). In addition,
Richardson (2003) indicated that alcohol abuse rates were shown to be a factor in 14% of
older emergency department visits. This suggests that approximately 12% of older trauma
patients seen in level II trauma centers in this rural state with potential alcohol abuse are
103

not being detected. In addition, if 45.9% tested positive, based on current sample size it is
possible that 405 older trauma patients were AP.
Relative to blood alcohol level (BAL), 70.6% of the AP trauma patients were
identified in the 65 to 74 year age category, 23.5% in the 75 to 84 year age category,
5.9% in the 85 to 94 year age category, and none in the 95 to 105 year age category. This
is consistent with the literature, in that, as age increases the prevalence o f alcohol use
decreases. In this study, BAL’s ranged from 10 to 400 mg/dl. In the AP group, 8 or
47.1% had a BAL in the 201 to 300 mg/dl range, 5 or 29.4% in the 10 to 100 mg/dl
range, 3 or 17.6% in the 101 to 200 mg/dl range, and 1 or 5.9% in the 301 to 400 mg/dl
blood alcohol range. In this state, BAL’s equal to or greater than 80 mg/dl are considered
intoxicated. O f the older trauma patients that tested positive, 13 or 76.5% had BAL’s
greater than 80 mg/dl. The results of this investigation are similar to other investigations,
in which, one study identified that of the older patients who tested positive, 71.8% had
blood alcohol levels greater than 80 mg/dl and were considered intoxicated. In this study,
the highest blood alcohol level, 400 mg/dl, was found in the 75 to 84 year age category.
This is contrary to a study that reported that the highest average blood alcohol
concentrations were found in the 60 to 69 year age group at 180 mg/dl. One can conclude
from this study that although alcohol consumption decreased with age, higher
concentrations of alcohol were detected in an older age group; specifically, 65 to 84
years.
According to the literature, the mean age in the AP older trauma population was
70 to 72, 22% to 31% female, 60% to 78% male, 78% White/Caucasian, 14.7% Black,
and 4.3% Hispanic. The data from this study found the mean age in the AP older trauma
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population was 72; 17.6% were female and 82.4% were male; 76.5% were
White/Caucasian and 11.8% were American Indian. The findings regarding age, gender,
and ethnicity from this study are similar to the literature in that the mean age of the older
trauma population is 72 years, predominately male and White/Caucasian. However, the
diversity of this sample may not have been totally captured and representative of the
population because 17.1% o f ethnicity was listed as unknown.
Marital status was not addressed in the alcohol related studies conducted in the
trauma population. However, the literature indicates that older adults can develop late
onset alcoholism in response to stressors in later life. These stressors include the
psychosocial and developmental changes experienced by the older adult as a result of
aging (Williams, 1984). Major life events such as death of family and friends,
widowhood and social isolation result in losses that the elderly may have difficulty
coping with (Barnes, 1979; Barthwell, 1995; Ondus, Hujer, Mann, & Mion, 1999; Glass,
Prigerson, Kasl, & Mendes de Leon, 1995). These losses and the resulting grief and
depression may trigger alcohol use and abuse in the older adult (Benshoff, Harrawood, &
Koch, 2003). This could be a factor in this study because 70.6% o f the AP older trauma
patients were either single, widowed or divorced.
Sources indicate that the older trauma population consumes 25% to 30% of health
care resources expended for trauma care (McKevitt, Calvert, Ng, Simons, Kirkpatrick,
Appleton, & Brown, 2003, Newton, 2001; Oreskovich, Howard, Copass, & Carrico,
1984). Therefore, it is important to determine payment sources in this age group when
developing prevention intervention strategies. In a study conducted by Young, Cephas,
and Blow (1998), it was found that 98% o f older trauma patients were insured; 76% by
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Medicare. Similar results were found in this study; whereby, 94% o f the AP trauma
patients had some type o f insurance. The findings indicated that 76.5% had some form of
government insurance, 11.8% motor liability, and 5.9% had commercial insurance. This
concludes that dollar sources may be available for reimbursing health care providers for
implementing prevention intervention strategies in this age group.
2.

The hypothesis for research question three that alcohol has no effect on the

mechanism of injury o f older trauma patients admitted to level II trauma centers was
supported statistically. Previous investigations identified that the three most common
mechanisms were falls at 40.6% to 49.5%, motor vehicle crashes (MVC) at 28.2% to
36.7%, and vehicle-pedestrian at 5% to 10% (Clark, 2001; Osier, Hales, Baack, Bear, &
His, 1988; Zautcke, Coker, Moms, & Stein-Spencer, 2002; Zietlow, Capizzi, Bannon, &
Farnell, 1994). The results o f this study identified 52.9% falls, 41.2% motor vehicles/all
terrain vehicles/motorcycle crashes, and 5.9% burns as the three most common
mechanisms in the AP group. Although this study identified falls and motor vehicle
crashes as the two most common mechanisms, contrary to the literature, burns were the
third most common mechanism identified. On the contrary, findings in the AN group
were similar to previous studies and identified MVC’s as the predominate mechanism
followed by falls. Finally, the findings from this study are inconsistent with the findings
of the study by Schwab and Kauder (1992), which found that up to age 80 MVC’s were
most common and then after age 80 falls were most common. In the AP group, falls were
the predominate mechanism in all three age groups (65 to 94 years) and MVC’s the
second most common in the 65 to 84 year age group.
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3. The results o f this study supported the hypothesis for research question four
that alcohol has no effect on injury severity of older trauma patients admitted to level II
trauma centers. The mean injury severity score (ISS) in the AN group was 13.10, and the
mean ISS in the AP group was 10.71. Both groups reflect a moderate injury severity
range. These findings are inconsistent with the retrospective alcohol related studies that
demonstrated am ean ISS o f 13.3 to 19 (Osier, Hales, Baack, Bear, & His, 1988; Schiller,
Knox, & Chleborad, 1995). In addition, the AN group demonstrated a higher mean ISS
than the AP group. This was an unexpected finding. These findings may be impacted by
the fact that there were more patients represented in the AN sample than in the AP
sample. In general, the small sample o f alcohol tested trauma patients at each of the level
II trauma centers impacted the results o f this study.
4. Finally, the hypothesis for research question five that alcohol has no effect on
hospital outcomes of older trauma patients admitted to level II trauma centers was
partially supported by the results of this study. Variables tested for hospital outcomes
included intensive care unit (ICU) and hospital length of stay, and discharge disposition.
The findings from this study demonstrated that o f the trauma patients admitted to ICU,
13.5% were in the AP group and 24.3% were in the AN group. The mean ICU length of
stay for the AP group was 0.71 days compared to 4 days for the AN group. Relative to
hospital length o f stay, the mean for the AP group was 6.29 days and 10.15 days for the
AN group. Further analysis of the findings demonstrated that AP trauma patients
admitted to ICU had a mean hospital length of stay of 7 days compared to 17.33 days for
the AN group. The alcohol related trauma investigations for the older age group reported
an ICU length o f stay at 2.9 days and a total hospital length o f stay at 11 to 20 days
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(Osier, Hales, Baack, Bear, & His, 1988; Schiller, Knox, & Chleborad, 1995). The study
findings were inconsistent with the literature. Although the AP trauma patients in this
study demonstrated fewer days in ICU and hospital when compared to other
investigations, these results are disconcerting in that both ICU and total hospital length of
stay were greater in the AN group rather than in the AP group as expected. This may
suggest that the AN older trauma patients were sicker or had additional comorbidities that
contributed to their length of stay. However, a larger sample size may have yielded
different results.
Discharge disposition variables included home, long term care facility,
transitional care unit, transfer to another facility, rehabilitation, incarceration, and
expired. More trauma patients were discharged home and fewer discharged to long tenn
care facilities in the AP group than in the AN group. However, for both groups more
older trauma patients were discharged to long term care facilities than indicated in the
literature. This study demonstrated 27% o f the alcohol tested trauma patients were
admitted to long term care facilities. Previous studies indicated 13% to 16% were
discharged to long term care facilities (DeKeyser, Carolan, & Trask, 1995; Ferrara,
Bartfield, & D’Andrea, 2000; McKevitt, Calvert, Ng, Simons, Kirkpatrick, Appleton, &
Brown, 2003). In addition, when comparing mortality rates, a higher mortality was
identified in the AN (10%) group than in the AP (5.9%) group. These results are also
different from previous studies which identified a 15% to 31 % mortality rate in older
alcohol impaired trauma patients (Schiller, Knox, & Chleborad, 1995; Schwab & Kauder,
1992). The findings of this study may suggest that AP trauma patients spend fewer days
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in the hospital and are discharged home before withdrawal symptoms appear. An
alternate explanation is the small sample size.
Finally, a statistically significant correlation was found between ISS and
discharge disposition in the AN group and none in the AP group as one would expect.
This finding warrants further study with a larger sample size to investigate whether or not
a correlation exists between ISS and discharge disposition for the AP group.
Discussion
The literature has identified that alcohol is a known factor in up to 14% o f
emergency department visits by older adults and 10% to 14% o f trauma admissions
(Richardson, 2003 & Schiller, Knox & Chleborad, 1995). Yet this study found that the
majority of older trauma patients presenting to level II trauma centers in this state are not
being tested for alcohol and when tested, 46% had alcohol present. It is apparent from the
results of this study that health care providers do not routinely screen older trauma
patients who present to the trauma center. This study provides compelling evidence that
routine alcohol screening should be done on all older trauma patients at the time of
admission to the trauma center.
Despite the fact, that there is evidence in the literature that suggests that alcohol
has an effect on mechanism o f injury, injury severity, intensive care unit length o f stay,
total hospital length of stay and the discharge disposition of older trauma patients, based
on statistical analysis the findings from this study demonstrated that alcohol had no effect
on these variables. These findings were not expected. Another unexpected and
disconcerting finding was that a significant correlation was found between injury severity
and discharge disposition in the AN group but none was found in the AP group. A
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probable explanation for these findings is the small sample size o f alcohol tested older
trauma patients. Therefore, the results of this study cannot readily be extrapolated to
other populations. These findings warrant further study with a larger sample size to
investigate whether or not alcohol has an effect on the injury-related outcomes o f older
trauma patients admitted to level II trauma centers.
Limitations
As in all studies, limitations were identified that could impact the results of this
study. They are sample size and selection bias. There were insufficient numbers in the
alcohol-tested sample to make a difference in the significance o f the results. Sample size
also impacted the statistical power to detect associations of small effect. It is obvious
from the data that alcohol screening is not considered standard practice in level II trauma
centers in this state. Data collection was not extended into 2005 as initially proposed
because the statistical value o f looking at another year of data was uncertain. Therefore,
the decision was made to analyze original data set o f 883 subjects to quantify results. As
it stands, the sample size for this study consisted o f 20 AN and 17 AP older trauma
patients.
Use of a convenience sample such as an existing database from level II trauma
centers of one rural state limits generalizability o f the findings to other urban or rural
trauma centers in other states with different population characteristics and trauma center
responsibilities. Since data were only taken from level II trauma centers in one Upper
Great Plains state, generalizing the findings of this study to other states is not appropriate.
Finally, selection bias limits generalizability because trauma patients who die at
the scene, treated and released from the emergency department, admitted under 48 hours,
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or treated at other trauma centers and ambulatory care centers, are not included in the
trauma registry.
Implications
The findings from this study have implications for nursing practice, education,
research, and policy development. According to the NSM (2002), the goal o f nursing is to
assist the client or client system to achieve optimal stability and wellness. Optimal system
stability and wellness is achieved by implementing primary, secondary and tertiary
prevention intervention strategies based on specific population characteristics. This study
identified that the majority of older trauma patients presenting to level II trauma centers
in this state are not being assessed for alcohol use and abuse. Clearly, an essential first
step in identifying alcohol use and abuse in the older trauma population is alcohol
screening at the time of the injury event at the trauma center. A primary prevention
intervention strategy that is within the scope of practice for trauma center nurses is to
assess older trauma patients by performing alcohol screening and providing the
appropriate patient education or referral. This practice would also capture the older
trauma patients who are problem drinkers with no detectable alcohol level. According to
Fink, Elliott, Tsai, and Beck (2005), alcohol screening is considered one of the highest
ranked prevention services in terms of clinical benefit and cost-effectiveness.
Relative to nursing education, nursing curriculum should address the aging
physiologic, developmental, psychologic, and sociocultural factors that put the elderly at
risk for developing alcohol abuse. In addition, the curriculum should include education
on alcohol screening and alcohol intervention strategies relative to the older population.
These education recommendations would assist nurse practitioners in overcoming the
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fear and prejudice in caring for this vulnerable population and shift the emphasis from
avoidance to prevention intervention efforts to ultimately move the older trauma patient
to a state of wellness.
Trauma care systems were designed to provide a multidisciplinary system
response to injured patients from the time o f injury through the provision o f definitive
care. This includes expending resources to assess and treat older trauma patients with
alcohol use and abuse. The trauma team response plan should include resources that have
expertise in identifying patients in need o f alcohol counseling or alcohol rehabilitative
interventions based on screening information.
Finally, emergency department and trauma physicians need to maintain a high
degree o f suspicion for alcohol use and abuse in the older trauma population and order
BAL/s when any suggestion o f alcohol ingestion or altered mental status is identified.
Institutional policy should reflect routine screening for alcohol as a standard of practice.
Recommendations for Research
There is a paucity of literature available that addresses alcohol use and abuse in
the older trauma patient. This, in and o f itself, requires further clinical work to be
evaluated in this area. The findings and conclusions of this research study offer a number
of possibilities for future research:
1.

Prospective study in other urban and rural states to detennine the prevalence o f

alcohol use/abuse in the older trauma population to establish the need for routine
screening.
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2. Replication of this study in level II trauma centers in the state studied and other
rural states once the standard of practice is implemented to routinely screen all older
trauma patients for alcohol use/abuse.
3. Qualitative study o f health care providers, more specifically, nursing, in the
emergency department to identify barriers to providing alcohol screening and assessment
of older adults.
4. Quantitative study to evaluate patient outcomes o f alcohol intervention in older
trauma patients.
5. Quantitative study to evaluate the effectiveness of various alcohol treatment
interventions in older patients.
Summary
In summary, people age 65 and older are the fastest growing segment of the
United States population. As the older population increases, the risk for injuries also
increases. Several studies have established that use of alcohol is a major contributing risk
factor for unintentional injury and death in the trauma population. The risk is even greater
in the older population where smaller amounts of alcohol may result in significant
impairment and injury. Trauma centers provide a systematic approach to the care o f the
trauma patient and provide significant resources to support personnel and services
necessary to provide care for seriously injured patients. One o f the essential elements o f a
trauma system is prevention. This study has supported the need to routinely screen older
trauma patients for alcohol use at the time of injury event and provide intervention
strategies. Early identification and assessment o f the alcohol impaired older trauma
patient provides nursing with an opportunity to implement intervention strategies to
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detect at risk and harmful drinkers and provide education on the health risks and
consequences of continuing unhealthy behaviors. Ultimately this will assist the older
trauma patient in reducing alcohol consumption and minimize the patient’s risk of
developing dependence, reduce unintentional injuries, reduce subsequent readmissions
for recurrent injuries, decrease overall health care costs, improve quality o f life, and
decrease morbidity and mortality. This can make a marked impact on public health.
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Appendix A
Data Collection Tool
Trauma Center N am e______________
Date: January 1, 2004 to December 31, 2004
T raum a Registry # _____________
Age:

_____________

ICD-9CM : _____________

G ender: M F

R ace: White___B lack___ A sian___ H ispanic___ Pacific Islander___
American Indian______ O ther_____
M arital S tatus:

M S W D

Zip Code:______________

Type of Insurance
None__ M edicare__V A __ BC/BS__ MV L iab.___ Worker’s C om p___ Other
Alcohol Level:

__________ mg/dl

Injury’ Severity Score: _________

Mechanism of Injury
F all___MVC____ Pedestrian____ Self Inflicted_____ Stab_____Gunshot ____
B um s____ Assault/Abuse____ O ther________
Length of Stay
Intensive Care Unit

__________ Days

Total Hospital __________ Days

Discharge Disposition
Home

______ _______

Transfer to Another Facility ___

Rehab

______________

Expired

Long Temi Care Facility

_____________

Acute Long Term Facility

_____________

116

___

Appendix B
IRB Approval Letters

N O R T H

U N I V E R S I T Y

D A K O T A

INSTITUTIONAL REVIEW BOARD
c /o RESEARCH DEVELOPMENT
AND COMPLIANCE
DIVISION OF RESEARCH
2 6 4 CENTENNIAL DRIVE
TWAMLEY HALL, RO OM 105
GRAND FORKS, NORTH DAKOTA 5 8 2 0 2 - 7 1 3 4
(7 0 1 )7 7 7 -4 2 7 9
FAX (701) 7 7 7 - 6 7 0 8

S e p te m b e r 6, 2 0 0 5

www.re 5 earch.und.edu

Karen M. Rohr
1704 4th Street NE
Mandan, ND 58554
Dear Ms. Rohr:
We are pleased to inform you that your project entitled “Alcohol Use: The Relationship in the Rural
Older Trauma Patient’ (IRB-200509-056) has been reviewed and approved by the University of North
Dakota Institutional Review Board (IRB). The expiration date of this approval is November 1.2006.
You have a completion date of August 31, 2006, if this is incorrect please fill out a Protocol Change
Form and submit it to our office so that we can adjust your Termination Date appropriately.
As principal investigator for a study involving human participants, you assume certain responsibilities
to the University of North Dakota and the UND IRB. Specifically, any adverse events or departures
from the protocol that occur must be reported to the IRB immediately. It is your obligation to inform the
IRB in writing if you would like to change aspects of your approved project, prior to implementing such
changes.
If your research, including data analysis, is completed before the expiration date, you must submit a
Research Project Termination form to the Research Development and Compliance office so your file
can be closed. The required forms are available on the IRB website.
If you have any questions or concerns, please feel free to call me at (701) 777-4279 or e-mail at
Datricia.Deterson@mail.und.nodak.edu.
Sincerely,

Patricia Peterson
IRB Administrative Secretary
Enclosure

UND Is an equal opportunity/affirmative action Institution
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Altru

H ea lth System

P.O. Box 6002
Grand Forks, ND
58206-6002
(701) 780-5000phone
www.alcru.org

October 24, 2005
Karen Rohr
1704 4* St. NE
Mandan, ND 58554
RE: “Alcohol Use: The Relationship in the Rural Older Trauma Patient.”
Dear Ms. Rohr,

We are pleased to inform you that your project has been reviewed and approved by Altru Health
System Institutional Review Board (IRB). I remind you that UND 1RB is the Lead IRB in your
project and you will have to submit to them any protocol change or other business, regarding your
study.
Your study has been granted permission to be conduct at Altru Health System and I included with
this letter your Organizational Approval.

/

.—— -tkb Associate

Enclosure
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Ju n e 1 4 , 2 0 0 5

Karen Rohr
1704 4th ST. N.E.
Mandan, N.D. 58554

RE: Study for Dissertation through Innovis
Dear Karen:
I have reviewed your request for expedited review of the new study listed above. Your study is
eligible for expedited review under FDA and DHHS (OHRP) N/A designation.
This is to confirm that I have approved you study.
You are granted permission to conduct your study as described in your abstract proposal effective
immediately.
Sincerely,

\J f

c j l -.

P+-

A u JK

<4U l m j £ -

O a A jZ. , JlyuSlD Jl s
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Medcenter One

April 22, 2005
Karen Rohr
Nursing Administration
Medcenter One
Bismarck, ND
RE: Your application dated April 21, 2005 regarding your study for your PhD Dissertation through
Medcenter One
Dear Karen:
I have reviewed your request for expedited approval of the new study listed above. Your study is
eligible for expedited review under FDA and DHHS (OHRP) N/A designation.
This is to confirm that I have approved your application and study.
You are granted permission to conduct your study as described in your application effective
immediately. The study is subject to continuing review on or before April 2 1 ,2 0 0 6 , unless closed
before that date. The committee would like to have a final report follow ing completion of your
study.
Please note that any changes to the study as approved must be prom ptly reported and
approved. Some changes may be approved by expedited review; others require full board
review. Contact J. Schwartz, M.D. ((701) 323-6104; fax (701) 323-5221; email:
jschwartz@mohs.org) if you have any questions or require further information.
Sincerely,

Judy Schwartz, M.D.
Chairperson
IRB# 00004013

Medcenter One3 Inc.
300 North 7th Street
Bismarck, ND S8S06-SS2S

A health care
organization of

Telephone: 701-323-6000
'Website: medcenterone.com
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MeritCare Health System

MeritCare

720 4th St N
PO BoxMC
Fargo, ND 58122
(701) 234-2000

meritcare.com

Roger L. Gilbertson, M.D., President

June 29, 2005

Karen Rohr, RN
1704 4lh ST. N.E.
Mandan, N.D. 58554
RE; Study for Dissertation through MeritCare Medical Center
Dear Karen:
I have reviewed your request for expedited review of the new study listed above. Your study is
eligible for expedited review under FDA and DHHS (OHRP) N/A designation.
This is to confirm that I have approved your study.
You are granted permission to conduct your study as described in your abstract proposal effective
immediately.
Sineerelv.

MBjphen Stromstad, MD
Trauma Services Medical Director
MeritCare Medical Center

121

St. Alexius Medical Center
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u c iiic i

April 25th, 2005
Karen Rohr
1704 4th Street NE
Mandan. ND 58554
RE: Study for Dissertation through St. Alexius Medical Center
Dear Karen,
I have reviewed your request of expedited review of the new study listed above. Your
study is eligible for expedited review under FDA and DHHS (OHRP) N/A designation.
This is to confirm that I approve your study.
You are granted permission to conduct your study as described in your proposal effective
immediately.

'Stfve namar, MD
Medical Director
Trauma Services

“L e t

all

be

recei ved

as

Ch r i s t

.”

900 East Broadw ay • PO Box 5510 • Bism arck, ND 58506-5510
Tel. 701.530.7000 • Fax 701.530.8984 • TDD 701.530.5555 ■w w w .st.aiexius.org
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T r in it y
Hospitals
July 26, 2005

Karen Rohr
1704 4* ST. N.E.
Mandan, N.D. 58554

RE: Study for Dissertation through Trinity Hospitals
Dear Karen:
I have reviewed your request for expedited review of the new study listed above. Your study is
eligible for expedited review under FDA and DHHS (OHRP) N/A designation.
This is to confirm that I have approved your study.
You are granted permission to conduct your study as described in your abstract proposal
effective immediately.

Sincerely,

Lane Lee, DO, FACOS
Trauma Services
Medical Director

TELEPHONE: 701-857-5000 • TOLL FREE: 800-862-0005 • WWW.TRINITYHEALTH.ORG
ONE BURDICK EXPRESSWAY WEST • PO BOX 50 20 • M IN O T , ND 58702-5020
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